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PREFACE. 


This  work  is  not  offered  to  the  reader  as  a  complete  treatise  on 
sanitary  science  and  political  medicine ;  but  it  contains  information 
in  relation  to  public  hygiene  sufficient  for  the  requirements  of  the 
majority  of  health  officers.  I  venture  to  hope  that  in  its  pages 
the  non-professional  reader  will  find  all  that  he  requires  to  know 

relative  to  such  subjects  as  the  heating  and  ventilation  of  dwel- 
lings, the  disposal  of  house  refuse,  and  d!et,  clothing,  and  exercise. 
The  work  includes  34  Statutes,  or  parts  of  them,  relating  to 
public  health  ;  and  these  [  trust  will  be  found  convenient  for  refer- 
ence to  all  engaged  in  the  administration  of  the  sanitary  laws.  I 
have  not  given  the  Acts  relating  to  factories,  merchant  ships,  and 
vaccination.  If  I  had  done  so  the  work  would  have  been  rendered 
unnecessarily  bulky  ;  besides  the  persons  concerned  with  these  Acts 
are  certain  to  be  provided  with  copies  of  them. 

This  book  having  been  written  for  the  use  of  both  professional 
and  non-professional  persons,  portions  of  it  will  to  the  former, 
appear  trite ;  to  the  latter,  too  scientific.  This  was  foreseen, 
but  could  not  be  avoided. 

Dublin^  15,  Pembroke-road^ 
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253  Lines  21  and  27,  read  "  i  acre,"  for  "3  acres." 


A  MANUAL  OF  HYGIENE. 


CHAPTER  I. 

INTRODUCTORY. 

The  Public  Health  (Ireland)  Act  of  1874  has  created  a  per- 
manent  army  of  sanitarians  for  Ireland.  In  virtue  of  this  Statute 
every  dispensary  doctor  has  become  a  medical  officer  of  health,  and 
in  every  Poor  Law  Union  and  in  every  town  of  more  than  6,000 
inhabitants  it  renders  compulsory  the  appointment  of  at  least  one 
inspector  of  nuisances.  This  Act  constitutes  the  Local  Govern- 
ment Board  of  Ireland  the  highest  public  health  authority  in  the 
country,  and  entrusts  to  it  important  directive  and  controlling 
powers,  in  relation  to  the  local  sanitary  authorities.  As  the  Act 
increases  the  work  of  the  Poor  Law  medical  officers,  so  also  it 
increases  their  salaries.  It  was  the  intention  of  the  framers  of  the 
Act  that  the  amount  of  the  increase  should  be  determined  by  the 
Local  Government  Board  ;  but  the  clause  to  that  effect  was  amen- 
ded so  as  to  allow  the  local  authorities  to  settle  this  important  point. 
It  is  to  be  hoped  that  they  will  deal  liberally  with  their  medical 
officers,  and  it  is  well  that  they  should  bear  in  mind  that  their 
decisions  on  this  point  are  subject  to  the  approval  of  the  Local 
Government  Board.  As  in  England  one  half  of  the  salaries  of  the 
medical  officers  of  health  is  paid  out  of  the  imperial  exchequer, 
there  is  little  doubt  but  that  a  moiety  of  the  Irish  health  officers' 
stipend  will  be  paid  out  of  the  same  fund,  agreeably  to  section  10 
of  the  Public  Health  Act,  1874.  When,  therefore,  a  Board  of 
Guardians  votes  an  increase  of  £30  a  year  to  their  medical  officer, 
as  remuneration  for  his  work  as  health  officer,  it  really  only  gives 
him  £15  a  year  out  of  the  union  fund. 

The  Public  Health  Act,  Ireland,  1874,  is  chiefly  intended  to 
organize  an  administration  for  the  purpose  of  carrying  into  effect 
the  sanitary  laws  previously  enacted.  No  doubt  it  will,  in  due  time, 
be  followed  by  other  acts,  framed  for  the  purpose  of  dealing  with 
sanitary  evils  which  existing  Statutes  are  unfitted  to  sup- 
press. Perhaps,  too,  we  may  have  before  long  the  existing  sanitary 
enactments  codified,  amended,  and  reconciled  with  each  other ;  for 
at  present  many  of  them  conflict.  They  are  very  numerous,  too, 
if  we  include  with  the  purely  Sanitary  Acts  those  relating  to  the 
protection  of  life  and  health,  such  as  the  Storage  of  Petroleum  Act, 
the  numerous  Acts  in  reference  to  seamen,  mines,  and  factories, 
and  the  Building  Acts. 

The  sanitary  condition  of  the  majority  of  Irish  towns  is  far  from 
satisfactory.  Most  of  them  are  badly  drained,  and  are  deficient  in 
good  supplies  of  water.  Their  death  rates  are  often  above  the 
normal  standard.  This  unsatisfactory  state  of  things  is  to  some 
eitent  due  to  want  of  wealth.  Rich  towns  are  more  likely  to  be 
properly  sewered  and  abundantly  supplied  with  pure  water  than 
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poor  ones.  Making  due  allowance  for  the  comparative  poverty  of 
Ireland,  her  people  have,  on  the  whole,  shown  a  strong  predilection 
for  the  enactment  and  enforcement  of  sanitary  measures.  The 
laws  relating  to  vaccination  have  been  cheerfully  obeyed  by  all 
classes  in  this  country.  The  Adulteration  Act  of  1860  was  not 
put  into  force  in  any  part  of  the  United  Kingdom,  save  Ireland. 
The  first  comprehensive  Public  Health  Act  passed  by  the  British 
Parliament  (that  of  59  Geo.  HI.,  cap.  41)  was  applicable  only  to 
Ireland.  In  the  Statutes  of  the  Parliaments  of  Ireland  we  find 
numerous  acts  relating  to  public  health.  2  Geo.  II L,  cap.  f)  (Par- 
liament of  Ireland),  prohibited  the  making  of  bricks  within  two 
miles  of  the  public  lamps  of  Dublin,  under  a  penalty  of  ten  shill- 
ings per  1,000  bricks  made.  11  and  12  Geo.  III.,  cnp.  28,  prohi- 
bited the  erection  of  lime  kilns  within  the  city  of  Dublin,  on  the 
ground  that  they  were  a  nuisance  and  injurious  to  health.  There 
are  now  several  lime  kilns  situated  in  the  most  central  and  densely 
inhabited  parts  of  this  city  I  Other  noxious  manufactures  were 
dealt  with  by  the  Irish  Parliament.  In  1717  a  kind  of  Public 
Health  Act  for  Dublin  was  passed,  which  enacted  amongst  other 
useful  measures  that  any  driver  of  a  cart  or  waorgon  who  sat  on 
the  vehicle  instead  of  walking  at  the  horse's  head  was  liable,  on 
conviction,  to  be  fined,  imprisoned,  or  publicly  whipped,  at  the  dis- 
cretion of  the  justices.  If  this  Act  (which  probably  has  never  been 
repealed)  were  now  enforced  in  Dublin  the  mcirtality  from  street 
accidents  would  be  sensibly  lessened.  With  respect  to  articles  of 
food,  drink,  and  medicine,  several  enactments  are  to  be  found  in 
the  Statute  Books  of  the  Irish  Parliaments.  E^rly  in  the  reign  of 
George  III.  an  Act  was  passed  to  guard  against  the  sophistication 
of  drugs.  In  1719  an  Act  was  passed  to  prevent  the  pollution  of 
the  River  Dodder,  which  at  that  time  was  one  of  the  chief  supplies 
of  water  for  the  city  of  Dublin.  In  1665  the  mixing  of  inferior 
with  superior  wines,  and  the  adulteration  of  wines  and  other 
alcoholic  liquors,  were  created  statutable  offences  by  the  Act  18 
Charles  II.,  cap.  19.  A  long  list  of  the  articles,  the  addition  of 
which  to  wines,  &c.,  was  illegal  is  given  in  this  Act,  and  in  sub- 
stance resembles  the  adulteration  clause  of  the  Licensing  Act  of 
1872.  The  penalties  created  by  this  Act  were  increased  from  £20 
to  £50  by  a  sub-iequent  Act,  passed  in  1759. 

Political  medicine,  strictly  speaking,  c<mcerns  itself  but  little 
relative  to  the  cure  of  disease :  the  problem  which  it  seeks  to 
solve  is,  how  disease  may  be  averted.  The  results  of  the  investi- 
gations of  the  pathologist  and  the  physiologist  establish  more  or 
less  accurately  the  nature  of  a  malady,  and  suggest  the  appropriate 
treatment.  The  cultivator  of  political  medicine,  applying  the 
knowledge  acquired  by  the  labours  of  the  physiologist  and  the 
pathologist  to  his  own  purpose,  endeavours  to  remove  the  cause  or 
causes  which  produced  the  disease.  Those  who  devote  themselves 
to  the  study  of  public  hygiene  require,  therefore,  a  more  extended 
knowledge  of  science  than  a  mere  physician  or  surgeon,  who  occu- 
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pies  himself  solely  with  the  curatiye  treatment  of  disease.  Sani- 
tary science  is  made  up  of  many  branches  of  knowledo^e,  and  the 
f^at  questions  relating  to  the  public  health  can  only  be  success- 
fully answered  by  those  who  combine  in  themselves  the  knowledge 
— more  or  less  profound — of  the  physician,  the  chemist,  the  phy- 
sicist, the  botanist,  and  the  geologist.  It  is  to  be  regretted  that 
the  Public  Health  Act  of  1874  does  not  provide  appointments  for 
such  a  class  of  men  :  and  let  us  hope  to  see  ere  long  every  county 
in  Ireland  made  a  separate  health  district,  and  placed  under  the 
sole  direction  of  a  medical  sanitarian.  There  is  much  wanted  a 
class  of  highly-educated  medical  men  who  would  wholly  de- 
Tote  themselves  to  sanitary  science.  Physicians  who  are  so 
fortunate  as  to  have  numerous  patients  cannot,  as  a  general  rule, 
apare  time  for  purely  scientific  pursuits  not  directly  affecting  their 
practice;  and  it  requires  no  argument  to  prove  that  very  few 
active  practitioners  could  successfully  study  such  subjects  a:*,  for 
example,  the  water  supply  and  sewerage  of  towns,  the  heating 
and  ventilation  of  dwellings,  epizootics  dangerous  to  man,  and 
epiphytic  outbreaks — all  of  which  relate  to  the   public   health. 

There  is  a  wide  field  for  the  labours  of  the  professors  of  preven- 
tive medicine.  A  large  proportion  of  the  deaths  which  daily 
occur  in  these  countries  are  due  to  diseases  which  hygienic  means, 
vigorously  employed,  are  capable  of  extirpating.  Small-pox,  some 
years  ago,  annually  carried  off  several  thousands  of  persons  in  Ire- 
land alone  ;  but,  owing  to  the  rigorous  enforcement  of  that  infal- 
lible preventive — ^vaccination — this  loathsome  disease  has  almost 
been  *'  stamped  out"  in  this  island,  though  still  permitted  to  ravage 
the  sister  countries.  There  is  sufficient  evidence  to  justify  the 
belief  that  fever,  cholera,  whooping-cough,  and,  in  a  word,  all 
infectious  and  contagious  diseases,  are  produced  by  the  introduc- 
tion of  an  animal  poison  into  the  body — each  variety  of  poison 
producing  a  different  disease.  These  poisons  are  as  much  entities 
as  are  arsenic  or  strychnine ;  and  as  they  possess  in  all  probability 
an  organized  structure,  they  are  capable  of  reproducing  themselves 
under  favourable  conditions — that  is,  when  located  in  the  human 
body.  On  the  other  hand,  it  is  nearly  certain  that  these  poisons 
cannot  long  exist  in  air,  water,  or  earth.  If  these  statements  rest 
upon  a  foundation  of  truth,  as  I  believe  they  do,  then  how  impor- 
tant are  not  the  problems  of  preventive  medicine  !  The  nature 
of  the  virus  of  each  contagious  disease  has  to  be  exhaustively  in- 
vestiorated,  and  the  conditions  under  which  it  is  developed  have  to 
be  discovered.  These  points  ascertained,  it  would  be  easier  to 
suggest  efficacious  measures  for  the  prevention  of  the  disease ; 
and  these  measures  might  then  come  within  the  domain  of  State, 
or  political  medicine,  and  have  to  be  enforced  by  sanitary  enact- 
ments. 

The  effective  administration  of  sanitary  laws  and  the  discovery 
of  the  facts  upon  which  they  are  based  involve  a  liberal  pecuniary 
expenditure.     Until  very  recently  the  money  required  to  carry  on 
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investigations  relative  to  the  public  health  was  doled  out  in  miser- 
ably small  sums  bj  the  State.  At  present  more  enlarged  and 
liberal  ideas  relative  to  sanitary  matters  prevail  amongst  the 
governing  classes ;  and  the  Public  Health  Acts  of  1872  and  1874 
are  a  kind  of  recognition  that  the  health  of  the  British  people  is  a 
matter  worthy  of  the  attention  of  our  rulers. 

The  largest  portion  of  the  revenue  of  the  country  is  devoted  to 
the  maintenance  of  our  army  and  navy,  designed  to  preserve  to  us 
our  lives  and  liberty.  This  is  a  wise  precaution ;  but  are  there 
not  other  enemies  than  our  fellow-men,  whose  power  we  should 
always  be  prepared  to  resist  ?  During  the  greatest  wars  waged 
by  Great  Britain,  the  deaths  of  her  soldiers  and  sailors  in  actual 
combat  were  never  a  tithe  of  the  number  of  her  civil  population 
slain  by  preventible  diseases.  In  Dublin  alone,  small-pox,  in  a 
single  year,  has  often  killed  more  people  than  the  British  army 
lost  at  the  battle  of  the  Alma ;  and  zymotic  diseases  annually  carry 
off  in  London  more  lives  than  were  lost  by  our  army  at  the  battle 
of  Waterloo.  X  think  I  have  said  sufficient  to  convince  even  the 
most  sceptical  that  the  people  of  these  islands  require  an  army  of 
sanitarians  to  protect  them  from  the  ravages  of  diseases  which 
naturally  have  no  abiding  place  amongst  them.  He  who  van- 
quishes those  deadly  enemies  of  man  achieves  a  victory  far  more 
glorious  than  ever  warrior  won.  Triumphs  over  those  foes  are 
not  followed  by  the  wail  of  the  widow  or  the  cry  of  the  fatherless. 
The  sole  fruits  of  the  conquest  are  long  life,  health,  and  happiness ; 
and  surely  these  are  trophies  worthy  of  a  nation's  ambition.  I 
trust  that  at  no  remote  period  a  fair  proportion  of  the  public  funds 
will  be  devoted  to  the  paramount  object  of  promoting  every  mea- 
sure tending  to  improve  the  health  and  increase  the  longevity  of 
the  community. 

Hygiene  is  the  science  which  relates  to  the  physical  condition 
of  man,  and  to  the  means  by  which  his  health  may  be  sustained, 
and  his  life  prolonged  to  old  age.  Many  of  the  laws  of  this  science 
were  known  to  the  ancients.  Asclepiades  was  aware  of  the  ad- 
vantages resulting  from  the  use  of  wholesome  food,  good  water, 
and  pure  air,  and  insisted  that  dietetic  means  were  the  most  im- 
portant in  promoting  health.  Herodicus,  five  centuries  before  the 
Christian  era,  employed  gymnastic  exercise  in  the  treatment  of 
disease,  and  as  a  means  of  preserving  the  health.  Many  of  Hip- 
pocrates' medical  aphorisms  refer  to  the  means  by  which  the  body 
may  be  invigorated,  and  life  prolonged.  Pythagoras  wrote  much 
on  sanitary  subjects,  and  often  with  great  acumen.  Amongst  the 
Greeks,  the  first  code  of  State  sanitary  laws  was  that  propounded 
by  Lycurgus,  which,  severe,  and  even  cruel,  as  it  undoubtedly 
was,  powerfully  contributed  to  produce  a  race  of  vigorous,  healthy, 
well-formed  men.  The  sanitary  observances  of  the  Athenians, 
less  severe  than  those  practised  by  their  sterner  Spartan  neigh- 
bours, yet  served  to  preserve  the  physical  condition  of  their  bodies, 
without  retarding  the  development  of  their  intellectual  faculties. 
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That  the  laws  of  public  health  obserred  bj  the  classic  Greeks 
were  admirably  adapted  to  promote  the  beauty  of  the  human  form, 
the  exquisite  marbles  of  Phidias  and  Praxiteles,  of  Scopas  and 
Agasias,  testify  even  at  the  present  day. 

The  Romans  contributed  but  little  to  the  science  of  medicine ; 
but  they  must  at  least  have  had  a  good  practical  acquaintance 
with  military  hygiene,  for,  even  in  modern  times,  the  sanitary 
condition  of  armies  in  the  field  was  inferior  to  that  of  the  Roman 
legions  during  campaigns. 

The  Jews^  have  long  enjoyed  the  inestimable  advantages  of  a 
code  of  sanitary  laws  derived  from  a  divine  source,  and  implicitly 
observed  for  a  period  of  3400  years  by  the  great  majority  of  that 
people.  They  have  always  suffered  less  than  Christians  during 
epidemics ;  and  the  comparative  immunity  of  this  "  peculiar 
people"  from  contagious  and  infectious  diseases  is  evidently  due 
to  their  habits  of  personal  cleanliness,  so  imperatively  enjoined  by 
their  religion. 

During  the  middle  ages  very  little  attention  was  given  to  the  ^ 
subject  of  public  health.  The  houses  of  the  middle  and  lower 
classes  were  small,  and  the  rooms  incommodious  and  dark,  and^ill 
ventilated.  _  The  towns  and  cities  were  mostly  enclosed  within 
high  walls ;  there  were  no  sewers ;  the  streets  were  un paved  and 
unlighted;  the  water  supplies  were  often  impure;  and  the  dead 
were  interred  within  the  town.  No  hospitals  existed  for  the  relief 
of  the  sick,  and  every  house  in  which  a  patient  suffering  from  an 
infectious  malady  lay  became  a  focus  from  which  the  disease 
spread.  These  were,  as  a  general  rule,  the  conditions  under 
which  the  denizens  of  European  towns  existed  during  that  long 
and  dreary  period  which  so  truly  has  been  termed  the  dark  ages. 

The  disregard  paid  to  the  most  obvious  rules  of  health  by  the 
inhabitants  of  medieval  cities  produced  a  frightful  mortality, 
which  occasionally  culminated  to  a  point  which  threatened  the 
extinction  of  populous  communities.  The  average  duration  of 
human  life  did  not  exceed  20  years,  and  in  some  very  unhealthy 
towns  it  was  not  more  than  18  years.  Dr.  Farr  states^  that  the 
mortality  of  children  has  been  diminished  to  one-half  during  the 
last  half  century.  In  London  the  proportion  of  deaths  of  children 
under  5  years  were — 

From  1730  to  1749 74'5  per  cent. 

„     1770,,  1789 51-5       „ 

„      1851  „  1870 29-8       „ 

At  a  late  period,  when  great  strides  in  civilization  had  taken 
place,  London  was,  with  respect  to  sanitary  matters,  very  much  in 

'  De  la  Vitality  de  la  Race  Juive  en  Europe ;  par  M.  Levy.  Annales- 
d'Hygiene  Publique,  t.  xxy.,  Snd  series,  18ii6.  A  paper  full  of  most  inte- 
resting information  relative  to  the  biostatic  peculiarities  of  the  Jews. 

'  MacCulloch's  Statistical  Account  of  the  British  Empire,  yoL  ii.,  page  54S. 
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the  same  condition,  or,  perhaps,  worse  than  in  the  darkest  period 
of  the  middle  ages.  Between  the  years  1629  and  1635  five  per- 
sons in  every  hundred  died  annually  in  London.  From  1660  to 
1679 — a  period  in  which  the  frightful  **  plague"  ravaged  the  city 
— the  annual  death  rate  was  8  per  cent.  From  1728  to  1780  the 
average  number  of  deaths  per  hundred  living  was  five,  showing 
the  mean  duration  of  human  life  to  have  been  only  20  years.  At 
the  present  time  London  is  the  healthiest  of  the  large  cities  of  the 
United  Kingdom,  its  death  rate  being  less  than  23  per  1,000 
living. 

1  have  stated  that  during  the  middle  ages — indeed,  I  might  have 
said  UDtil  the  eighteenth  century — disease  occasionally  threatened 
to  extirpate  whole  communities.  In  the  fourteenth  century  a 
dreadful  epidemic  swept  over  Europe,  destroying  millions  of  per- 
sons, and  creating  universal  consternation.  It  was  known  by  the 
terrific  term,  black  deaths  and  few  affected  by  it  recovered.  It 
was  a  highly  inflammatory  malady,  the  more  prominent  symptoms 
being  eruptions  of  painful  boils,  expectoratitm  of  blood,  infiamma- 
tion  of  the  lungs,  bleeding  at  the  nose,  and  black  or  blue  patches 
on  portions  of  the  body,  more  especially  the  tongue  and  fauces. 
Sometimes  the  patient  fell  into  a  profound  sleep,  from  which  there 
was  no  awakening  in  this  world ;  at  other  times  there  was  con- 
tinued sleeplessness  during  the  whole  course  of  the  disease.  This 
malady  appears  to  have  been  beyond  the  reach  of  medical  skill. 
It  spread  to  the  lower  animals,  of  which  immerse  numbers  perished, 
more  especially  in  the  south  of  Europe^  There  is  evidence  to  show 
that  the  black  death  originated  in  Asia — mo>t  probably  in  China— 
and  gradually  spreading  westward,  entered  Europe,  where,  owing 
to  the  insanitary  condition  of  the  towns,  the  virus  of  the  disease 
found  a  congenial,  fructifying  soil.  It  has  been  contended  that 
the  black  death  probably  originated  sporadically  in  Europe,  owing 
to  the  filthy  habits  of  the  people ;  but  1  think  it  is  most  likely  that 
the  germ  of  the  disease  came  in  the  first  instance  from  the  East — 
that  fountain  head  of  pestilential  streams. 

The  history  of  nations  is  but  little  more  than  the  biographies  of 
monarchs.  The  annals  of  our  country  are  ample  on  all  subjects  of 
a  political  character ;  but  the  inner  life  of  the  people,  their  habits 
and  customs,  their  social  condition  and  peculiarities,  are  topics 
which  the  historian  touches  lightly  upon,  or  leaves  unnoticed.  The 
frightful  pestilences  which  desolated  the  west  of  Europe  in  the 
fourteenth  century  are  either  not  mentioned  in  the  popular  his- 
tories of  France  and  England,  or  if  alluded  to,  the  space  devoted 
to  the  description  of  those  events,  of  such  momentous  interest  to 
man,  is  less  than  that  occupied  in  describing  the  personal  appear- 
ance of  a  king  or  the  details  of  a  petty  battle.  Imagination  fails 
to  realise  the  extent  of  misery  caused  by  the  epidemics  of  the  four- 
teenth century.  In  the  great  outbreak  to  which  I  have  just  alluded, 
it  has  been  estimated  that  nearly  40,000,000  people  perished  in  the 
east  alone.     In  Germany,  where  the  disease  was  least  virulent, 
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more  than  1,200,000  fell  victims  to  it.  In  Italy  the  mortality  was 
frightful — Venice  lost  100,000  of  her  citizens,  Sienna,  70,000,  and 
Florence,  50,000.  In  London  the  disease  raged  with  great  vio- 
lence, 60,000  persons  having  heen  interred  in  one  burial  place. 
Throughout  the  whole  country  it  is  certain  that  more  persons  fell 
victims  to  the  disease  than  were  spared  by  it ;  for,  according  to 
one  statement,  but  evidently  an  exaggerated  one,  not  a  tenth  of  the 
inhabitants  were  left  alive.  It  has  been  stated  that  the  black  death 
carried  off,  at  the  most  moderate  computation,  a  fourth  part  of  the 
inhabitants  of  Europe,  or  about  25,000,000  of  souls. 

I  have  alluded  to  the  dreadful  epidemics  of  the  middle  ages  in 
order  to  show  the  great  saving  of  life  which  has  resulted  from  the 
improvement  of  the  sanitary  conditions  of  towns,  and  also  from 
the  more  general  habits  of  personal  cleanlioess  which  distinguish 
the  modern  Europeans  from  their  medieval  ancestors.  1  also 
wish  to  direct  attention  to  those  almost  forgotten  calamities, 
because  they  are  calculated  to  teach  us  important  lessons.  Are 
we  sure  that  we  are  safe  from  another  visitation  of  the  black 
death  ?  There  are  epidemiologists  who  believe  that  the  germs  of 
this  disease  still  linger  amongst  the  deep  valleys  of  the  Himalayas, 
and  that  they  may  yet  be  wafted  to  Europe.  If  such  an  event 
should  ever  unfortunately  take  place,  I  fear  thai  in  some  of  our 
towns  the  virus  of  the  disease  would  find  a  genial  soil ;  but  the 
general  sanitary  state  of  Europe  renders  unlikely  the  recurrence 
of  the  painful  scenes  of  the  fourteenth  century.  We  know  the 
means  by  which  all  such  diseases  may  be  successfully  resisted,  and 
it  is  to  a  great  extent  our  own  fault  that  even  the  Asiatic  cholera 
is  still  allowed  to  force  its  way  periodically  into  these  countries. 
It  was  early  discovered  that  these  epidemic  diseases  were  con- 
tagious, or,  to  use  a  popular  expression,  catching ;  and  shortly 
after  the  first  g^at  outbreak  of  the  black  death,  precautions  were 
adopted  in  Italy  for  the  purpose  of  isolating  persons  suffering  from 
contagious  disease.  The  earliest  regulations  for  this  purpose  were 
issued  on  the  17th  January,  1374,  by  the  ruler  of  Keggio,  the 
Viscount  Bemabo,  and  they  appear  to  have  successfully  accom- 
plished his  object.  Bernabo's  regulations,  and  those  of  his  succes- 
sor, were  based  on  principles,  the  soundness  of  which  is  surprising, 
when  we  consider  the  darkness  of  the  age  in  which  they  were 
framed.  The  patients  were  removed  to  the  open  field,  and  those 
in  attendance  upon  them  were  not  allowed  to  come  in  contact  with 
healthy  persons.  Every  consumable  substance  which  had  been  in 
contact  with  the  sick  was  committed  to  the  fiames.  The  houses 
of  the  affected  were  disinfected  ;  and  persons  coming  from  places 
in  which  the  disease  existed  were  rigorously  refused  admission* 
Bernabo's  regulations  were,  with  various  modifications,  followed 
by  the  various  States  of  Italy.  In  1485  the  first  lazarettos,  or 
quarantine  houses,  were  established;  and  about  40  years  later 
**  bills  of  health"  were  issued  to  ship  masters,  stating  whether  or 
not  the  port  from  which  they  sailed  was  the  seat  of  disease. 
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Since  the  sixteenth  century  the  progress  of  sanitary  legislation 
has  been  slow ;  but  within  the  last  few  years  increased  attention 
has  been  given  to  the  important  subject  of  public  healthy 
and  the  prospects  of  great  improvements  being  effected  in  it  are 
brighter  than  they  have  ever  been.  The  causes  of  epidemiological 
diseases  are  now  being  thoroughly  investigated.  Local  authori- 
ties are  improving  the  hygienic  condition  of  towns.  The  people 
are  gradually  being  supplied  with  pure  water ;  and  the  legislature 
has  taken  active  measures  to  prevent  the  pollution  of  our  rivers 
and  atmosphere.  Every  part  of  the  United  Kingdom  is  now  pro- 
Tided  with  health  officers. 


CHAPTER  II. 

DUTIES  OF  SANITARY  AUTHORITIES  AND  OFFICERS 

OF  HEALTH. 

SANITARY  AUTHORITIES. 

Under  the  provisions  of  the  Public  Health  (Ireland)  Act,  1874, 
this  country  is  divided  into  sanitary  districts  of  two  kinds 
termed  respectively  urban  and  rural.  The  former  comprise 
Dublin  and  the  other  incorporated  towns,  the  towns  and  townships 
with  local  acts,  and  all  towns  of  more  than  6,000  inhabitants, 
having  municipal  governing  bodies  under  the  act  of  Geo.  IV., 
relating  to  the  lighting,  cleansing,  and  washing  of  towns,  under 
8  &  4  Vict.,  cap.  108,  and  under  17  &  18  Vict.,  cap.  103.  The 
rural  districts  comprise  the  poor  law  unions,  except  such  parts  of 
them  as  are  included  with  urban  districts.  There  are  38  urban, 
and  163  rural,  districts.  The  present  governing  bodies  of 
these  districts — corporations  and  commissioners — are  the  sanitary 
authorities  therein.  They  are  entrusted  with  the  execution  of  the 
Sanitary  Acts,  and  have  transferred  to  them  all  the  sanitary  powers 
formerly  exercised  by  the  "sewer"  and  **  nuisance"  authorities. 
During  periods  of  epidemics  the  powers  wielded  by  the  municipal 
authorities  relative  to  disinfection,  burial  of  the  dead,  the  convey- 
ance of  the  sick,  the  providing  of  hospital  accommodation,  &c., 
are  transferred  temporarily  to  the  Boards  of  Guardians  of  the 
urban  districts.  The  sanitary  authorities  in  the  towns  are  for  the 
first  time  brought  under  the  supervision  of  the  Local  Government 
Board ;  whilst  the  same  authority  continues  to  exercise  that  control 
over  the  actions  of  the  Boards  of  Guardians  which  it  always  did 
under  the  provisions  of  the  Poor  Law  Acts. 
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In  districts  where  the  Baths  and  Wash-houses  Acts  and  the 
Labouring  Classes  Lodging-houses  Acts  are  not  in  force,  the  local 
Sanitary  Authority  may  adopt  and  apply  them.  The  Local  Govern- 
ment Board  may  also,  on  the  application  of  the  Sanitary  Authority, 
repeal,  alter,  or  amend  any  local  sanitary  acts,  diminish  the  area 
of  the  district  in  which  they  are  in  force,  or  extend  their  operations 
to  other  districts.     These  are  considerable  powers  indeed. 

The  Local  Government  Board  may  separate  districts  or  towns 
of  not  less  than  6,000  inhabitants  from  rural  districts,  and  either 
erect  them  into  urban  districts  or  add  them  to  urban  districts 
already  in  existence.  It  may  also  add  any  town  or  other  urban 
district  to  the  rural  district  adjoining  or  enclosing  it.  All  this  can 
only  be  done  on  petition  from  the  districts  affected,  and  the  order 
of  the  Board  must  be  confirmed  by  Parliament  before  it  becomes 
effective. 

It  is  to  be  hoped  that  as  many  small  towns  as  possible  may  be 
united  with  rural  districts,  as  the  former  sanitary  authorities  are 
less  likely  to  put  the  laws  relating  to  health  into  force  than  the  Boards 
of  Guardians.  Where  part  of  a  union  is  included  within  an  urban 
district,  the  representatives  from  it  are  not  entitled  to  vote  on 
sanitary  questions  relating  to  the  rural  districts.  This  is  fair 
enough ;  but  in  some  cases  it  will  seriously  diminish  the  number  of 
the  members  of  the  Boards  of  Guardians  competent  to  deal  with 
sanitary  measures.  Out  of  the  thirty-two  elected  guardians  of  the 
South  Dublin  Union,  ten  only  are  representatives  of  rural  districts* 
For  statistical  and  other  reasons  it  were  desirable  that  the  city  of 
Dublin  should  form  a  single  union,  and  that  the  rural  divisions  of 
the  present  South  and  North  Dublin  Unions  should  be  erected 
iilto  separate  unions,  or  joined  to  rural  ones — such  as  Rathdown. 
The  North  Dublin  Union  Workhouse  would  answer  for  a  country 
union,  and  the  South  Dublin  Workhouse  for  the  city  one.  A 
large  number  of  the  deaths  in  these  workhouses,  which  serve  to 
swell  the  city  death  rate,  should  be  added  to  the  deaths  in  the 
county. 

Under  the  Public  Health  Act  every  medical  officer  of  a  dispen- 
sary becomes,  ex  officio^  a  medical  officer  of  health.  The  local 
authorities  are  also  to  appoint,  when  so  required  by  the  Local 
Government  Board,  a  medical  superintendent  officer  of  health,  and 
such  other  officers  as  may  be  necessary  for  the  purpose  of  carrying 
the  sanitary  lafvs  into  effect.  A  portion  of  the  salaries  paid  to 
these  officials  is  to  be  recouped  to  the  local  sanitary  autho- 
rities by  Parliament.  In  England  one  half  of  the  salaries  of  the 
sanitary  officers  has,  up  to  the  present,  been  paid  out  of  the  national 
exchequer.  Presumably,  a  like  proportion  of  the  Irish  health 
officers'  salaries  will  be  provided  for  by  Parliament.  The  act 
enables  sanitary  districts,  with  the  approval  of  the  Local  Govern- 
ment Board,  to  combine  and  virtually  form  one  district  for  the 
purpose  of  obtaining  a  supply  of  water,  or  for  sewering  the 
united  district,  or  *'  for  any  other  purpose  of  the  Sanitary  Acts  or 
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Burial  Ground  Acts."  In  virtue  of  this  power  several  sanitary  dis- 
tricts might  unite,  and  conjointlj  appoint  a  superintendent  medical 
officer  of  health.  It  is  to  be  hoped  that  a  union  of  sanitary  dis- 
tricts for  such  a  purpose  will  become  general  throughout  the 
country ;  for  the  emoluments  which  a  single  sanitary  district  could 
offer  would  not  be  likely  (except  in  the  case  of  a  few  large  towns) 
to  secure  the  services  of  a  well-educated  medical  man,  prepared  to 
devote  his  whole  time  to  sanitary  matters.  It  is  regretable 
that  the  Local  Government  Board  has  not  the  power  to  direct 
the  union  of  sanitary  districts  for  certain  purposes — the  appoint- 
ment of  superintendent  officers  of  health  (or  consulting  medical 
officers  of  health,  as  the  Local  Government  Board  terms  such 
officers),  for  example. 

The  chief  duties  of  the  sanitary  authorities  (unfortunately, 
mostly  permissive  only)  are,  to  procure  supplies  of  pure  water ; 
to  prevent  the  pollution  of  air  and  water  by  foul  liquids,  gases, 
vapours,  and  dirt  of  all  kinds  ;  to  prevent  overcrowding  of  dwel- 
lings ;  to  see  that  the  houses  of  the  labouring  classes  are  in 
perfect  tenantable  order ;  to  prevent  the  keeping  of  the  lower 
animals  under  such  conditions  as  make  them  a  nuisance  injurious 
to  health;  to  check  the  sale  of  adulterated,  and  of  diseased 
and  otherwise  unsound  food ;  to  make  sewers ;  to  cleanse  the 
streets  and  roads  ;  to  provide  recreation  grounds  for  the  people ; 
to  erect  baths  and  wash-houses  ;  to  take  steps  for  the  prevention 
of  the  spread  of  contagious  diseases  ;  to  bury  the  very  poor,  and 
to  provide  and  maintain  burial  grounds  for  rich  and  poor  ;  to  dis- 
infect clothing  and  bedding ;  to  construct  dwellings  for  artisans. 
These  important  duties  have  hitherto  been  only  performed  fully  by 
civic  authorities :  henceforth  they  are  to  be  as  efficiently  (more  so, 
let  us  hope)  discharged  by  the  Boards  of  Guardians. 

The  Local  Government  Board  has  addressed  the  following 
circulars  to  the  different  sanitary  authorities : — 

SANITARY  ORDER. 

No.  1.  Relating  to  Rural  Sanitary  Districts  consisting  of  entire  Unions. 

To  the  Quardians  of  each  of  the  Unions  named  in  the  Schedule  A  to  this 
Order  annexed ;  to  the  Medical  Officers  of  the  Workhouse  and  of  the 
Dispensary  Districts  therein;  to  the  Clerk  and  other  paid  Officers 
thereof;  and  to  all  whom  it  may  concern. 

Whereas,  hy  the  "  PuhUc  Health  (Ireland)  Act,  1874,"  each  of  the  said 
unions  has  heen  constituted  a  rural  sanitary  district,  and  the  guardians  of 
the  union  are,  as  such,  declared  to  be  the  nu*al  sanitary  authority : 

And  whereas,  hy  the  tenth  section  of  the  said  act  it  is  enacted  that  every 
medical  officer  of  a  disx>ensary  district  sliall  be  a  sanitary  officer  for  such  dis- 
trict, or  for  such  part  tlicreof  as  he  shall  personally  he  in  charge  of,  and  that 
every  sanitary  authority  shall  appoint  in  addition  such  other  sanitsuy  officers 
as  the  Local  Goyemment  Board  shall  in  each  case  direct : 

Now  we,  the  Local  Government  Board  for  Ireland,  do,  in  the  case  of  each 
union  in  the  said  schedule  named,  direct  the  guardians  to  appoint  so  many 
sanitary  suh-officers  as  the  guardians  shall  with  our  consent  determine ;  and 
we  do  herehy  direct  and  declare  that  the  relieving  officers  of  the  union  and 
the  collectors  of  poor-rates  shall  be  alike  eligible  for  the  office  of  sanitary 
sub-officer: 


Local  Government  Board's  Sanitary  Orders.    11 

And  we  do  hereby  further  direct  that  the  guardians  of  the  union  shall 
appoint  one  consulting  sanitary  officer,  and  that  for  this  office  every  medical 
officer  of  the  union,  including  the  workhouse  medical  officer  or  officers,  shall 
be  eligible,  and  also,  subject  to  our  approval,  any  other  medical  practitioner 
having  the  same  qualifications ;  and  shall  also  appoint  an  executive  sanitary 
officer,  for  which  office  the  clerk  of  the  union,  or  any  assistant  of  the  clerk 
appointed  by  the  guardians,  shall  be  eligible. 

And  whereas,  by  the  said  tenth  section  it  is  further  provided  that  the  Local 
Government  Board  shall  assign  to  the  dispensary  medical  officers,  and  to  the 
other  sanitary  officers,  their  respective  duties  and  functions  in  the  discovery, 
or  inspection,  or  removal  of  nuisances,  in  the  supply  of  pure  water,  in  the 
making  or  repairing  of  sewers  and  drains,  or  in  generally  superintending  the 
execution  of  the  sanitary  laws  within  the  district : 

Now  therefore,  we,  the  Local  Government  Board,  do  hereby  assign  to  the 
sanitary  officers  and  other  officers  to  be  appointed  under  this  order  their  re- 
spective duties  and  functions  as  follows : — 

I.  Inspectorial  Duties. 

1 .  Every  sanitary  sub-officer  who  shall  observe,  or  be  informed  of  any 
matter  demanding,  in  his  opinion,  attention  from  the  sanitary  officer  of  the 
dispensary  district  in  which  he  has  discovered  the  same,  shall  notify  it  forth- 
with to  the  sanitary  officer  in  writing,  specifying  the  nature  of  the  case  in 
the  Form  (a)  in  the  Schedule  B  to  this  order  annexed,  and  shall  preserve  a 
copy  thereof  in  duplicate. 

2.  Every  sanitary  officer  who  shall  have  been  apprised  officially  or  shall 
otherwise  become  cognizant  of  any  matter  demanding  his  attention  as  afore- 
said, shall  as  soon  as  conveniently  may  be  visit  the  locality,  and  if,  after 
due  inspection,  he  finds  such  matter  to  involve  danger  to  public  health,  he 
shall  report  thereon  to  the  board  of  guardians  in  the  iorm  (d)  in  the  said 
Schedule  B,  showing  the  source  from  which  he  received  the  information,  and 
the  date  thereof,  and  the  date  of  his  visit  of  inspection ;  he  shall  also  give  a 
sufficient  description  of  the  nature  of  the  case,  and  the  remedy  which  he  re- 
commends to  be  adopted,  and  shall  preserve  a  duplicate  of  every  such 
report. 

n.  Executive  Duties. 

1.  The  duty  of  the  executive  sanitary  officer  shaU  be  to  attend  every  meet- 
ing of  the  guardians  acting  as  a  sanitary  authority  and  to  take  their  direc- 
tions from  time  to  time  on  Uie  sanitary  business  of  the  board,  and  on  the  re- 
ports of  the  sanitary  officers,  and  all  proceedings  arising  thereon,  and  to  see 
that  the  same  are  carried  out  and  brought  to  a  conclusion  where  practicable, 
in  pursuance  of  the  orders  oi  the  board. 

2.  In  furtherance  whereof  we  do  hereby  direct  that  every  sanitary  officer 
and  sub-officer  of  liie  union  shall,  on  receiving  directions  from  the  executive 
sanitary  officer,  attend  and  assist  in  all  proce^lings  in  which  his  attendance 
or  assistance  may  be  required. 

3.  The  duty  of  the  consulting  sanitary  officer  sliall  be  to  attend  meetings 
of  tlie  guardians  acting  as  sanitary  authority,  whenever  required  to  do  so, 
and  to  advise  them  on  all  matters  and  proceedings  requiring  medical  know- 
ledge and  advice  in  the  administration  of  the  sanitary  laws. 

4.  Tht  proceedings  of  the  board  of  guardians  acting  as  the  sanitary 
authority  shall  be  recorded  in  the  same  manner  as  the  minutes  of  the  pro- 
ceedings of  the  board  under  the  Poor  Law  and  Medical  Charities  Acts,  and  a 
copy  of  sach  record  shall  be  annexed  to  the  ordinary  minutes  of  proceedings 
of  the  board  of  guardians,  and  transmitted  to  the  Local  Government  Board 
by  the  clerk  of  5ie  union,  with  such  last  mentioned  minutes. 

m.  Statistics  of  Disease. 

It  shaU  be  the  duty  of  the  consulting  sanitary  officer  and  of  the  sanitary 
dHoers  to  furnish  from  time  to  time  to  the  Local  Government  Board  such 
statistical  returns  of  sickness  and  disease  in  the  workhouse  and  its  hospitals, 
and  in  the  dispensary  districts,  as  shall  from  time  to  time  be  required  from 
them  respectively. 
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rv.  First  Meeting. 

The  first  meeting  of  the  rural  Sanitary  Authority  in  each  case  shall  be  on 
the  day  of  the  second  weekly  meeting  of  the  board  of  guardians  after  the 
receipt  by  them  of  this  order. 


SCHEDULE  A, 

Containing 

the  Names  of  the  Unions  to  which  this  Order  appUes. 

Abbeyleix 

Celbridge 

Kanturk 

Newcastle 

Antrim 

Claremorris 

KeUs 

Newport 

Ardee 

Clifden 

Kenmare 

Newtownlima- 

Athy 

Clogheen 

KUkeel 

vady 

Bailieborough 

Clogher 

Killadysert 

OldcasUe 

Ballina 

Clonakilty 

Killala 

Omagh 

Ballinasloe 

Clones 

Killamey 

Oughterard 

Ballinrobe 

Cookstown 

Kilmacthomas 

Parsonstown 

Ballycastle 

Cootehill 

Kilmallock 

Portumna 

Ballymahon 

Corrofin 

Kilrush 

Rathdrum 

Ballymoney 

Croom 

Lame 

Rathkeale 

Ballyshannon 

Delvin 

Letterkenny 

Roscommon 

Ballyvaghan 

Dingle 

Lismore 

Roscrea 

Bakothery 

Donaghmore 

Lisnaskea 

Scariff 

Baltinglass 

Donegal 

Listowel 

Shillelagh 

Banbridge 

Downpntrick 

Longford 

Skibbereen 

Bantry 

Dromore,  West 

Loughrea 

Skull 

Bawnboy 

Dunfanaghy 

Macroom 

Strabane 

Belmullet 

Dnngannon 

Magheratelt 

Stranorlar 

Borrisokane 

Dunmanway 

Mallow 

Strokestown 

Boyle 

DunshaughUn 

Manorhamilton 

Swineford 

CaherdTeen 

Edenderry 

Midleton 

Thomastown 

CaUan 

Enniscortiiy 

Milford 

Thurles 

Camckmacross 

Ennistymon 

Millstreet 

Tipperary 

Carrick-on-Shan* 

-     Glennamaddy 

Mitchclstown 

Tobercurry 

non 

Glenties 

Mohill 

Trim 

Cashel 

Glin 

Monaghan 

Tuam 

Castlebar 

Gorey 

Mount  Bellew 

Tulla 

Castleblayney 

Gore 

Mountmellick 

Tullamore 

Castlecomer 

Gortin 

Mullingar 

Urlingford 

Castlederg 

Granard 

Naas 

Westport 

Castlerea 

Inishowen 

Navan 

Castletown 

Irvinestown 

Nenagh 

Cayan 

■ 

SCHEDULE  B.  (Forms.) 
Sanitary  Sub-Officer's  Report  Book. 

Form  (a,) 


To  the  Medical  Offioer  of 
Dispensary  District  in  the 
Union. 


Sib, 
to 


I  hereby  draw  your  attention 


Signed 


day  of 


187 


Sanitary  Sub-oflOoer. 


To  the  Medical  Officer  of 
Dispensary  District  in  the 
Union. 


Sir, 
to 


r 

I  hereby  draw  your  attentioa 


Signed 


day  of 


187 


Sanitary  Sub-offioer. 
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Form  (h)  (same  as  in  No.  1  Order). 

SANITARY  ORDER. 

No.  n.  Relatiiig  to  Rural  Sanitary  Districts  consisting  of  Farts  of  Unions  of 
which  other  parts  are  Urban  Sanitary  IMstricts. 

To  the  Gnardiani  of  each  of  the  Unions  named  in  the  Schedule  A  to  this 
Order  annexed ;  to  the  Medical  Officers  of  the  Workhouse  and  of  the 
Dispensary  Districts  therein;  to  the  Clerk  and  other  paid  Officers 
thereof;  and  to  all  whom  it  may  concern. 

Whereas,  by  the  '' Public  Health  (Ireland)  Act,  1874,"  a  certam  defined 
part  of  each  of  the  said  unions  has  been  constituted  a  rural  sanitary  district, 
and  the  guardians  of  the  miion  are,  as  such,  declared  to  be  the  rural  sanitary 
authority  for  the  said  rural  sanitary  district,  the  other  part  or  parts  of  the 
said  union  haying  been  declared  by  the  said  act  to  constitute  some  urban 
sanitary  district  or  districts : 

And  whereas,  by  the  tenth  section  of  the  said  act  it  is  enacted  that  eyery 
medical  officer  of  a  dispensary  district  shall  be  a  sanitary  officer  for  such  dis- 
trict, or  for  such  part  thereof  as  he.  shall  personally  be  in  charge  of,  and  that 
every  sanitary  authority  shall  appoint  in  addition  such  other  sanitiu^  officers 
as  the  Local  Government  Board  shall  in  each  case  direct : 

Ifow  we,  the  Local  Government  Board  for  Ireland,  do,  in  the  case  of  each 
onion  in  the  said  schedule  named,  but  in  respect  of  such  part  only  thereof  as 
does  not  consist  of  some  urban  sanitary  district,  direct  the  guardians  to 
appoint  so  many  sanitary  sub-officers  as  the  guardians  shall  with  our  consent 
determine ;  and  we  do  hereby  direct  and  declsure  that  the  relieving  officers  and 
the  collectors  of  poor  rates  shall  be  alike  eligible  for  the  office  of  sanitary  sub- 
officer  for  such  part  of  the  union  as  aforesaid. 

(The  remaining  paragraphs  are  the  same  as  in  No.  1  order.) 


SCHEDULE  A, 

Containing  the  Names  of  the  Unions  to  which  this  Order  applies. 
Armagh,  Athlone,  Ballymena,  Bandon,  Belfast,  Carlow,  Carrick-on-Suir, 
Clonmel,  Coleraine,  Cork,  Drogheda,  Dublin,  North  ;  Dublin,  South ;  Dun- 
dalk,  Dungarvan,  Ennis,  Enniskillen,  Fermoy,  Galway,  Kilkenny,  Kinsale, 
Limerick,  Lisbum,  Londonderry,  Lurgan,  New  Ross,  Newry,  Newtownards, 
Bathdown,  Sligo,  Tralee,  Waterford,  Wexford,  Youghal. 


Schedule  B.  (Forms),  same  as  in  No.  1  order. 
Form  (b)  (the  same  as  in  No.  1  order). 


SANITARY  ORDER. 

No.  in.  Relating  to  Urban  Sanitary  Districts. 

To  the  Governing  Body  of  each  of  the  Cities,  Towns,  and  Townships  named 
in  the  Schedule  A  to  this  Order  annexed;  to  the  Medical  Officers  of 
the  Dispensary  Districts  comprised  or  partly  comprised  therein ;  and 
to  all  whom  it  may  concern. 

Whereas,  by  the  "Public  Health  (Ireland)  Act,  1874,"  each  of  the  said 
cities,  towns,  and  townships  has  been  constituted  an  urban  sanitary  district, 
and  the  governing  body  thereof  has  been  in  each  case  declared  to  be  the  urban 
sanitary  authority : 

And  whereas,  by  the  tenth  section  of  the  said  act  it  is  enacted  that  every 
medical  officer  of  a  dispensary  district  shall  be  a  sanitary  officer  for  such  dis- 
trict, or  for  such  part  thereof  as  he  shall  personally  be  in  charge  of,  and  that 
every  sanitary  authority  shall  appoint  in  addition  such  other  sanitary  officers 
as  the  Local  Government  Board  shall  in  each  case  direct : 
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Now  wc,  the  Local  GoTemmeDt  Board  for  Ireland,  do,  in  the  case  of  e^ich 
city,  town,  and  township  in  the  said  schedule  named,  direct  the  goveming 
body  to  appoint  so  many  sanitary  sub-officers  as  the  said  body  shall  with  our 
consent  determine. 
(The  remaining  parmgraphs  are  identical  with  those  in  Nos.  1  and  2  orders.) 


SCHEDULE  A, 

Containing  the  Names  of  the  Cities,  Towns,  and  Townships  to  which  this 

Order  applies. 

Armagh,  Athlonc,  Ballymena,  Bandon,  BUckrock,  Bray,  Carlow,  Carrick- 
on-Suir,  Clonmel,  Clontarf,  Coleraine,  Dalkey,  Drogheda,  Dundalk,  Dun- 
garran,  Ennis,  Enniskillen,  Fermoy,  Galway,  Kilkenny,  Kilmainham,  Kings- 
town, Kinsale,  Lisburn,  Londonderry,  Lurgan,  New  Ross,  Newry,  Newtown« 
ards,  Pembroke,  Fortadown,  Queenstown,  Bathmines  and  Bathgar,  Sligo, 
Tralee,  Waterford,  Wexford,  Youghal. 


Schedule  B.  (Forms).  (Same  as  in  No.  1  order.) 
Form  (b.)  (Same  as  in  No.  1  order.) 
Up  to  the  present  the  Local  Government  Board  has  issued  no 
order  relative  to  Dublin,  Belfast,  Cork,  and  Limerick ;  but  it  is 
expected  that  these  cities  will  each  be  provided  with  a  superinten- 
dent medical  officer  of  health,  besides  the  ex  officio  medical  officers 
of  health,  and  the  other  health  officers  specified  in  the  act.  So 
far  the  public  health  organization  of  Dublin  remains  in  itatu 
quo  ;  the  dispensary  doctors  are  to  be  officers  of  health  under  it, 
but  appointed  by  the  two  Boards  of  Guardians. 

SANITARY  SUB-OFFICER. 

I  prefer  the  homely  title  of  inspector  of  nuisances  by  which 
this  officer  is  so  generally  designated  in  the  sanitary  acts.  His 
duties  are  important,  as  with  him,  to  a  great  extent,  rests  the  de- 
tection of  most  nuisances  injurious  to  health.  The  following  are 
the  duties  which  he  ought  to  discharge : — 

House  Inspection, — To  see  that  there  is  no  overcrowding — 
that  is,  not  more  than  one  person  for  every  300  cubic  feet  of 
space  in  the  room.  In  order  to  find  this  out  he  is  to  ascertain  the 
number  of  persons  inhabiting  the  room,  and  determine  its  size 
with  a  tape  measure — by  multiplying  the  length  by  the  breadth,  and 
the  product  by  the  height  (15  feet  X  10  feet  X  10  feet  =  1,500 
feet,  or  accommodation  for  five  persons).  To  see  that  the  house 
is  in  proper  repair,  that  the  stairs  and  banisters  are  in  a  safe  state, 
that  the  roof  does  not  admit  the  rain,  that  the  windows  are  glazed, 
that  the  floors  have  no  holes — that,  in  a  word,  the  house  in  every 
part  is  in  proper  repair,  and  also  in  a  cleanly  condition.  He  should 
note  the  state  of  the  yards — they  should  be  kept  clean  and  well 
drained.  The  privies  should  be  provided  with  doors  and  roofs, 
which  is  often  not  the  case.  There  should  be  one  privy  or  water- 
closet  for  every  four  families,  at  least.  Sometimes  a  dozen  cot- 
tages are  dependant  upon  one  of  these  places.    Should  he  observe 
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an  offensive  odour  in  the  house,  he  should  endeavour  to  trace  it  to 
its  source.  This  is  a  most  important  part  of  the  work  of  a  health 
officer.  The  ashpit  should  he  covered  in,  and  it  is  desirahle  to 
have  it  provided  with  a  door.  Should  new  privies  have  to  be  con- 
structed, directions  should  be  given  to  have  them  placed  in  the 
least  obtrusive  situation  available.  He  should  frequently  inspect 
dairj  yards,  stables,  slaughter  houses,  markets,  manufactories.  If 
there  be  accumulations  of  manure  in  the  dairy-yards,  stables,  and 
slaughter  houses,  he  should  serve  a  notice  at  once  upon  the  owners 
of  the  premises,  requiring  them  to  remove  the  manure  within 
twenty-four  hours.  For  this  as  well  as  other  purposes,  he  should 
be  provided  with  portable  ink  bottle,  pens,  note-book,  and  forms 
of  notice.  In  the  case  of  fish,  vegetable,  fowl,  pig,  cattle,  horse, 
hay,  and  straw  markets,  the  inspector  should  urge  the  owners  of 
stands  to  keep  them  as  clean  as  is  possible  under  the  circumstances. 
Injurious  emanations  from  manufactories  are  to  be  carefully  looked 
for,  and  if  observed,  the  fact  promptly  notified  to  the  medical 
officer  of  health.  In  open  country  districts  the  removal  of  manure 
is  not  to  be  required ;  still,  if  it  is  placed  in  such  a  close  proxi- 
mity to  the  house  as  to  be  injurious  to  health,  its  removal  to  a  less 
objectionable  situation  on  the  premises  may  be  insisted  upon.  Black 
smoke,  emitted  from  any  chimney  other  than  that  of  a  domestic 
dwelling,  is  rendered  illegal  by  the  108th  section  of  the  Towns' 
Improvement  Act,  1847*  The  inspector  should  see  that  the  owners 
of  factories,  breweries,  &c.,  do  all  in  their  power  to  prevent  the 
emission  of  black  smoke.  He  should  note  the  appearance  of  the 
meat,  fowl,  fish,  &c.,  exposed  for  sale  in  shops,  or  being  prepared 
for  sale  in  slaughter  houses,  &c.,  and  if  they  appear  to  him  to  be 
diseased,  putrid,  or  otherwise  unsound  and  unfit  for  human  food,  he 
should  seize  upon  and  submit  them  to  the  inspection  of  the  medical 
officer  of  health.  Should  he  notice  a  diseased  animal  which  it 
appears  probable  is  intended  to  be  slaughtered  for  the  purposes  of 
being  used  as  food,  he  should  seize  upon  it  also.  In  making  such 
seizures,  he  can  generally  rely  upon  the  co-operation  of  the  police. 
In  Dublin  the  inspectors  always  call  upon  the  first  passing  police- 
man to  take  charge  of  any  diseased  meat  that  they  may  have  seized 
until  they  go  in  quest  of  the  medical  officer.  It  is  properly  the  duty 
of  the  inspector  to  see  that  the  disinfection  of  premises  ordered 
to  be  purified  by  the  sanitary  authority  is  carried  out ;  and  for  this 
purpose  he  should  procure  full  and  precise  directions  from  the 
medical  officer.  Should  the  inspector  learn  that  any  one  is  suf- 
fering from  a  contagious  disease,  he  should  forthwith  report  the 
circumstance  to  the  medical  officer.  He  should  urge  upon  the 
humbler  classes  within  his  district  the  importance  of  having  their 
young  children  vaccinated  at  the  proper  time  ;  and  he  should  cau- 
tion them  against  the  perils  of  small-pox  inoculation  when  such 
a  practice  is  known  to  exist  in  his  district.  He  should  warn  per- 
sons in  whose  houses  or  lodgings  there  had  been  cases  of  conta- 
•  gioos  disease  that  they  cannot  let  or  re-let  them  until  after  their 
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thorough  disinfection,  under  a  penalty  of  £5 ;  and  he  should  caution 
persons  suffering  from  infections  complaints  that  they  are  liable  to 
a  penalty  if  they  mix  in  a  crowd,  use  public  conveyances,  or  other- 
wise needlessly  expose  persons  to  contagion.  The  inspector — ^though 
it  is  not  strictly  his  business  to  do  so— should  aid  in  securing  more 
accurate  returns  of  births  and  deaths  by  reporting  all  that  he  is 
aware  of  to  the  registrar  of  the  district.  It  is  most  important  that 
the  inspector  should  record  in  his  book  his  observations  in  ink 
writing  at  the  time  that  he  is  making  them.  In  his  inspections  his 
manner  should  be  very  civil,  but,  at  the  same  time,  firm  ;  for  he 
is  protected  in  the  exercise  of  his  functions  by  several  sections  of 
the  Sanitary  Acts. 

Bake-houses  should  be  occasionally  visited  by  the  inspector. 
(See  26  &  27  Vic,  c.  40.) 

Under  the  Adulteration  of  Food  Prevention  Act  of  1872  it  is 
the  business  of  the  inspector  (when  so  appointed,  and  when  there 
is  a  public  analyst  for  his  district)  to  collect  articles  of  food,  drink, 
and  drugs,  and  submit  them  for  examination  to  the  analyst ;  he  is 
also  to  receive  from  persons  who  desire  to  use  the  services  of  the 
analyst  specimens  of  food,  &c.,  and  to  deliver  a  portion  of  the  same 
to  that  officer,  and  to  retain  a  portion  for  re-examination,  if  neces- 
sary. (See  chapter  on  food  adulteration,  and  the  acts  relating 
thereto :— 23  &  24  Vict.,  c.  84,  and  35  &  36  Vict.,  c.  78,  in  the 
compendium  of  acts  annexed.)  The  inspector  of  nuisances  should 
study  the  sanitary  acts  given  in  this  work  and  in  which  he  will 
find  his  duties  and  powers  frequently  referred  to. 

MEDICAL  OFFICER  OF  HEALTH. 
According  to  the  Public  Health  Act  of  1874,  every  dispensary 
medical  attendant  is,  in  virtue  of  that  position,  a  medical  officer  of 
health.  His  duties  in  the  latter  capacity  are  not  at  present  minutely 
defined  by  orders  of  the  Local  Government  Board,  but  presumably 
are  as  follows: — To  make  himself  acquainted  with  the  topography  of 
his  district,  the  nature  of  its  rock  formation  and  soils,  the  position  of 
its  drains  and  sewers,  and  the  direction  towards  which  its  drainages 
flow ;  to  become  acquainted  with  the  social  condition  and  habits  of 
the  humbler  classes,  and  the  nature  of  their  employments  ;  to  ascer- 
tain the  nature  of  the  manufactures  (if  any)  carried  on  in  the 
district,  with  the  view  of  determining  their  action  upon  health  ; 
to  ascertain  by  analysis  (performed  by  himself  or  the  public 
analyst,  if  there  be  one,  or  any  competent  chemist)  whether  or  not 
the  potable  water  is  of  good  quality,  and  available  in  sufficient 
quantities ;  to  discover  whether  or  not  water  is  polluted,  and  if 
so,  in  what  way,  and  by  whom ;  not  relying  solely  upon  informa- 
tion supplied  to  him  by  the  sanitary  sub-officers  or  others,  to 
personally  inspect  the  houses,  in  order  to  ascertain  whether  or  not 
they  are  overcrowded,  untenantable,  provided  with  sufficient 
accommodation  in  the  shape  of  ashpits,  <S:c.,  and  to  inquire  generally 
into  their  sanitary  condition  ;  to  investigate  into  the  causes  of 
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sickness,  not  merely  arisiog  from  zjmotics,  bat  from  any  cau^e 
that  may  be  preventable  by  hygienic  means — such  as  bronchitis, 
rheumatism,  &c. — with  the  view  to  remove  or  diminish  them ;  to 
inspect  food  suspected  to  be  unfit  for  use,  and,  if  found  to  be  so,  to 
procure  a  magistrate's  order  for  its  destruction ;  to  give  immediate 
notice  to  the  Local  Gorernraent  Board  and  the  local  Sanitary 
Authority  of  any  outbreak  of  disease ;  to  adopt  every  legitimate 
means  within  his  province  whereby  the  public  health  may  be  im- 
proved, and  to  submit  suggestions  to  that  effect  to  the  general  and 
local  sanitary  authorities  ;  to  ascertain  whether  or  not  the  burial 
grounds  are  properly  kept,  and  the  interments  therein  effected  in 
such  a  way  as  not  to  affect  the  public  health ;  to  advise  with 
respect  to  the  removal  of  persons  suffering  from  contagious  disease 
to  hospital ;  to  give  instructions  to  the  sanitary  sub-officer  as  to 
the  proper  mode  of  disinfecting  premises,  bedding,  and  clothing, 
likely  to  be  the  vehicle  of  contagion ;  to  keep,  if  possible,  a  regis- 
tration of  disease,  as  well  as  of  deaths  and  births;  to  attend 
promptly  to  every  sanitary  matter  brought  under  his  notice  by  the 
sanitary  sub-officer  or  other  official ;  to  record  his  observations  in 
relation  to  sanitary  matters  at  the  time  they  are  made — not  in  pencil, 
but  in  writing,  in  a  book  kept  for  that  purpose. 

The  medical  officer  should  never  conduct  a  prosecution,  nor 
appear  in  court  in  any  other  capacity  than  that  of  a  skilled  wit- 
ness ;  still,  he  might  privately  confer  with  the  Sanitary  Authority 
and  officers  on  all — even  the  legal — bearings  of  a  case.  It  is  to  be 
supposed  that  he  will  study  the  sanitary  laws,  and  that  he  will 
frequently,  during  his  reading,  learn  the  decisions  of  the  courts  in 
sanitary  cases ;  therefore,  he  may  properly,  in  very  many  instances, 
express  an  opinion  as  to  the  proper  legal  redress  for  sanitary  evils. 

When  a  medical  officer  of  health  certifies  as  to  the  existence  of 
a  nuisance,  he  is  commonly  called  upon  to  suggest  a  remedy  for 
it  In  the  case  of  overcrowding,  deficient  sanitary  accommoda- 
tion, accumulations  of  manure,  and  similar  nuisances,  the  remedies 
are  obvious ;  but  when  the  evils  complained  of  are  the  evolution 
of  black  smoke,  the  exhalations  from  chemical  works,  <Sx^.,  he  should 
be  slow  to  suggest  a  remedy.  If  he  should  do  so,  and  that  it  proved 
a  failure,  it  would  be  difficult  to  procure  from  the  magistrates  a 
second  order  for  the  abatement  of  the  nuisance.  In  reality,  the 
onusprohandi  in  such  cases  rests  on  the  committer  of  the  nuisance, 
and  not  with  the  health  officer.  The  former  is  bound  to  abate  the 
nuisance  in  the  best  manner  he  can,  or  to  show  that  he  has  done 
all  in  his  power  to  lessen  the  evil.  At  the  same  time,  if  the 
medical  officer  is  certain  that  he  can  indicate  a  method  whereby 
a  particular  nuisance  could  be  abated,  he  ought  to  explain  it. 
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MEDICAL  SUPERINTENDENT  OFFICER  OF  HEALTH,  OR 
CONSULTING  SANITARY  OFFICER. 

The  Public  Health  Act  of  1874  empowers  each  local  authority 
to  appoint,  if  required  to  do  so  by  the  Local  Government  Board, 
a  medical  superintendent  officer  of  health.  In  the  orders  issued 
to  the  local  authorities  by  the  Local  Government  Board,  the 
former  are  directed  to  elect  a  consulting  sanitary  officer;  and 
this  officer,  I  presume,  is  the  equivalent  of  medical  superintendent 
officer  of  health.  The  duties  of  this  officer  are  briefly  defined 
in  the  order  of  the  Local  Government  Board.  I  cannot  help 
regretting  that  the  Public  Health  Act  of  1874  does  not  provide 
for  the  appointment  of  a  consulting,  or  rather  superintendent, 
medical  officer  of  health  for  every  district  containing  100,000 
inhabitants  and  upwards.  I  have  the  greatest  respect  for  the  Irish 
dispensary  physicians — they  are  a  medical  corps  of  which  any 
nation  might  be  proud ;  but  still  the  great  majority  of  them  have 
not  devoted  their  attention  to  sanitary  science.  In  the  year  1867i 
in  a  course  of  lectures  on  Public  Health,  delivered  in  the  Royal 
College  of  Surgeons,  I  strongly  advocated  the  employment  of  the 
dispensary  physicians  as  medical  officers  of  health;  but,  at  the 
same  time,  I  insisted  upon  the  importance  of  having  a  small 
number  of  highly  skilled  sanitarians  employed  as  superintendent 
health  officers. 

Under  the  order  of  the  Local  Government  Board  it  is  still  open 
to  urban  and  rural  authorities  to  unite  or  agree  in  appointing  the 
same  person  as  consulting  sanitary  officer  for  several  district!. 
Such  an  officer  should  be  debarred  from  private  practice,  but 
might  be  permitted  to  hold  such  appointments  as  the  following : — 
Medical  Officer  to  an  Hospital  or  other  public  institution,  Pro- 
fessor or  Lecturer  in  a  University  or  Medical  School,  Medical 
Inspector  under  the  provisions  of  the  Contagious  Diseases  Preven- 
tion, the  Merchant  Shipping,  or  the  Factory  Acts,  or  Inspector 
under  the  Alkali  Nuisance  Prevention  Acts.  For  two  years 
before  the  passing  of  the  Public  Health  (Ireland)  Act,  many 
students,  and  even  graduates  in  medicine,  speculating  on  the  pro- 
bability of  employment  being  created  under  some  such  measure, 
had  been  qualifying  themselves  for  appointments  as  sanitary 
officers.  One  gentleman,  of  high  medical  attainments,  has  worked 
with  me  for  nearly  two  years  with  the  sole  object  of  acquiring 
full  information  to  enable  him  to  act  as  a  health  officer,  pure  and 
simple.  He  and  others  like  him  are  disappointed  with  the  Public 
Health  Act  of  1874. 

I  consider  that  the  medical  officer  of  health  should  confer  with 
the  consulting  sanitary  officer  on  all  important  matters  relating  to 
epidemics  and  nuisances,  and  the  means  for  their  abatement, 
before  submitting  his  report  thereon  to  the  sanitary  authority. 
In  all  serious  nuisance  cases,  where  law  proceedings  are  neces- 
sary, the  evidence  of  the  sanitary  and  sub-sanitory  officers  in 
court  should  be  strengthened  by  that  of  the  consulting  sanitary 
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officer.  It  is  only  fitting  that  the  general  report  on  the  sanitary 
condition  of  the  district,  written  for  publication,  should  be  the 
work  of  the  consulting  health  officer. 

EXECUTIVE  SANITARY  OFFICER. 

It  is  probable  that  the  Town  Clerk,  or  the  Clerk  or  Secretary 
to  the  Towns  or  Townships  Commissioners,  and  the  Clerks  to 
the  Unions,  will  be  the  executiTC  sanitary  officers  in  most  cases; 
but  occasionally  a  special  assistant  to  the  clerk,  &c^  or  a  sur- 
Teyor,  may  be  appointed  to  the  office.  His  duties  are  fully  de« 
fined  in  the  sanitary  orders  of  the  Local  Government  Board.  It 
will  be  his  duty  to  keep  an  accurate  account  of  all  the  transactions 
of  the  local  authority  relating  to  sanitary  matters,  and  a  record  of 
the  orders  of  magistrates  relative  to  the  abatement  of  nuisances, 
and  of  the  penalties  and  costs  imposed  under  the  sanitary  acts, 
including  food  adulteration  and  petroleum  acts.  In  important 
cases,  where  the  sanitary  authorities  order  prosecutions  to  take 
place,  the  executive  sanitary  officer  should  see  that  the  summonses 
are  properly  filled,  and  should  attend  in  court  on  behalf  of  the 
sanitary  authorities  and  conduct  the  prosecution.  In  very  impor- 
tant cases  he  should,  with  the  sanction  of  the  sanitary  authorities, 
procure  legal  advice  and  assistance.  In  trivial  cases  the  sanitary 
snb-officer  ought  to  be  intelligent  enough  to  act  without  any  assist- 
ance other  than  the  medical  officer's  certificate,  or,  when  necessary, 
oral  evidence.  It  will  often  be  found  desirable  to  combine  in  one 
person  the  duties  of  surveyor  and  executive  sanitary  officer.  Mr. 
Boyle,  the  secretary  to  the  sanitary  authority  of  the  City  of 
Dublin,  is  a  civil  engineer,  and  often  gives  skilled  evidence  rela- 
tive to  the  construction  of  drains,  <S:c.,  and  the  erection  of 
works  for  the  effectual  abatement  of  nuisances.  The  executive 
officer  should  see  that  the  penalties  and  costs  imposed  for  breaches 
of  the  sanitary  acts  are  lodged  to  the  credit  of  the  sanitary  autho- 
rity. The  fines,  however,  imposed  under  the  acts  for  the  preven- 
tion of  food,  drink,  and  drugs  adulteration  are  payable,  in  cities 
having  a  separate  court  of  quarter  sessions,  to  the  town  councils ; 
in  counties,  to  the  grand  juries. 


CHAPTER  III. 

NUISANCES. 


We  might  say  oidirt  that  which  Morgagni  said  of  a  slight  cold: 
Omnium pr ope  quihus  qffligimur  morborum  origo  ei  quasi  semen. 
Dirt,  or  ''  matter  out  of  place,"  constitutes  in  one  shape  or  other 
nearly  every  kind  of  nuisance  with  which  the  sanitarian  has  to 
grapple.  Dirt  in  water,  dirt  in  air,  dirt  in  clothes,  dirt  on  the 
person,  dirt  heaps  in  and  near  the  dwelling,  are  prolific  sources  of 
disease,  but  the  most  easily  preventable.     If  the  sanitary  authori- 
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ties  could  only  succeed  in  inducing  people  to  keep  themselves  and 
their  dwellings  clean,  what  a  large  amount  of  disease  would  there 
not  be  therehj  prevented !  The  health  officers  find  dirt  to  be 
their  greatest  opponent.  They  often  vanquish,  but  never  extir- 
pate it.  It  is  always  making  its  appearance,  and  will  always 
afford  plenty  of  employment  for  the  officers  of  health,  and  more 
especially  for  the  inspectors  of  nuisances. 

A  nuisance,  in  the  widest  acceptation  of  the  term,  means  any- 
thing which  causes  injury  or  annoyance  to  a  neighbourhood  or  to 
an  individual.  Thus,  to  partially  or  wholly  exclude  light  from  a 
room  or  a  dwelling,  by  building  a  wall  close  in  front  of  it,  is  a 
nuisance.  A  disagreeable  odour,  though  it  may  not  be  proved 
to  be  actually  injurious  to  health,  is  a  nuisance,  because  it  renders 
a  person  or  persons  uncomfortable.  A  perpetual  and  loud  noise 
is  a  nuisance.  In  general,  however,  magistrates  who  have  cases 
brought  under  the  provisions  of  the  sanitary  acts  only  convict 
when  it  is  proved  that  the  nuisance  complained  of  is  injurious  to 
health.  Thus,  a  Dublin  police  magistrate  refused  to  order  the 
abatement  of  a  nuisance  caused  by  the  erection  of  a  row  of  privies 
opposite  a  terrace  of  dwelling-houses,  on  the  ground  that  though 
such  an  act  was  improper,  yet  it  did  not  constitute  a  nuisance 
injurious  to  health. 

Overcroioding,^ — ^In  the  General  Improvement  and  Police 
(Scotland)  Act,  1862,  it  is  enacted  that  the  minimum  space  for 
Uving  in  shall  be  150  cubic  feet  for  children  under  8  years  old  ; 
and  300  cubic  feet  for  persons  above  that  age.  In  the  Sanitary 
Act  of  1866,  although  power  is  given  to  prevent  overcrowding, 
no  mention  is  made  as  to  the  minimum  space  for  each  person. 
In  England  the  space  considered  sufficient  is  240  cubic  feet,  and 
30  square  feet  under  the  Metropolitan  Lodging  Houses  regula- 
tions ;  and  300  cubic  feet  for  each  person  in  dormitories,  under 
the  Local  Government  Board  regulations.  In  Dublin  the  minimum 
space  permitted  to  dwell  in,  day  or  night,  is  300  cubic  feet — 
which  is  by  no  means  excessive. 

The  medical  officer  can  certify  as  to  overcrowding  'in  the  case 
of  any  house,  whether  let  in  lodgings  or  not.  In  determining  the 
space  sufficient  for  a  family,  the  sanitary  officer  should  consider 
not  merely  the  size  of  the  room,  but  its  provision  for  ventilation, 
the  quantity  of  furniture  contained  in  it,  and  the  situation  of  the 
house.  If  the  ventilation  be  deficient,  more  cubic  space  will  be 
necessary,  as  will  also  be  the  case  when  the  room  is  crowded  with 
large  bedsteads  and  other  bulky  articles  of  furniture.  If  the  house 
be  in  a  narrow  court  the  cubic  space  in  it  per  head  should  be 
greater  than  if  it  were  isolated  from  other  dwellings  and  buildings, 
and  surrounded  with  pure  air. 

The  following,  which  is  a  copy  of  an  actual  report  of  mine, 

MO  &  11  Vict.,  c.  34;  18  &  19  Vict.,  c.  121 ;  29  &  30  Vict.,  c.  90;  31  & 
32  Vict,  c.  133. 
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addressed  to  tbe  Pembroke  Township  Commissioners,^  will  ser?e 
to  illustrate  the  general  mode  of  reporting  on  nuisances. 

At  the  comer  of  street,  in  the  house  occupied  hy 

there  is  a  nuisance  of  a  very  serious  character.  In  the 
yard  attached  to  the  house,  and  which  is  only  about  10  feet  wide  by  12  feet 
in  length,  there  is  a  pig-sty  containing  three  very  large  pigs.  The  sty  is 
within  two  feet  of  the  lower  back  window  of  the  house,  and  is  immediately 
overlooked  by  a  window  of  a  room  in  the  upper  story,  in  which  part  of  the 
bouse  there  are  lodgers.  The  odour  in  this  little  yard  is  simply  abomi- 
nable, and  can  be  distinctly  and  very  unpleasantly  felt  by  the  passers  by 
on  the  roadway.  The  place  is  utterly  unfitted  for  keeping  pigs  in,  and  they 
should  be  forthwith  removed. 

Donnybrook.^  Six  houses   have  a  rather  small  yard  in 

common.  The  houses  are  occupied  by  nine  fiEunilies,  comprising  27  persons. 
There  is  but  one  privy  for  all  these  i>ersons,  and  that  not  very  clean,  and 
miprovided  with  a  fastening.  Such  a  place  could  not,  with  decency,  be 
used  by  females.  The  yard  is  very  dirty,  and  the  only  drain  is  a  groove  in 
the  surface  of  the  ground,  which  to  some  .extent  may  be  regarded  as  a 
miniature  cesspool.  There  is  a  supply  of  Vartry  water,  but  the  tap  is 
placed  against  the  wall  of  the  house,  thereby  rendering  the  inner  surface  (^ 
an  inhabited  room  very  damp.  The  tap  should  have  been  placed  on  a  thick 
pilaster  on  a  stone  or  brick  pillar.  Remedies :  a  second  privy,  a  new  and 
covered  drain,  a  thorough  cleansing  of  the  yard  and  whitewashing  of  the 
▼alls.  It  would  be  necessary  also  to  interpose  between  the  water  pipe  and  tap 
and  the  house  wall  a  layer  of  hydraulic  cement. 

Primes  and  Ashpits. — The  privies  of  tbe  dwellings  of  tbe  lower 
classes  are  generally  kept  in  a  most  filthy  and  ofiensive  condition, 
and  their  interiors  are  usually  fully  exposed  to  view.  The  accom- 
modation which  they  afiTord  is  sometimes  inadequate^a  whole 
court  or  alley  of  houses  being  depepdant  on  a  single  privy,  whereas 
there  should  at  least  be  one  for  every  four  families.  Dirty  privies 
and  insufficient  privy  accommodation  are  nuisances  of  the  most 
common  occurrence.  The  ashpit  is  a  nuisance  when  it  is  too  full, 
and  when  it  is  not  covered  in.  The  30th  section  of  the  Public 
Health  Act,  1874,  enables  the  Liocal  Government  to  cause  the 
urban  sanitary  authorities  to  cleanse  the  ashpits,  privies,  and  cess- 
pools of  the  privato  houses  situated  within  their  districts.  It  is  to 
be  hoped  that  the  local  authorities  wijl  not  wait  until  they  are  put 
in  motion  by  the  higher  power,  but  that  they  will  at  once  under- 
take the  domestic  scavenging  of  their  respective  districts.  Tbe 
cleansing  of  the  streets  and  the  removal  of  house  refuse  might  be 
carried  on  simultaneously.  It  would  be  most  desirable  if  the  yards 
and  out-offices  of  the  houses  occupied  by  thelower  class  were  cleansed 
every  day.  I  have  repeatedly  urged  upon  the  governing  body  of 
the  Pembroke  Township  the  great  sanitary  advantages  which 
would  result  if  they  undertook  tbe  domestic  scavenging  of  this 
district ;  and  I  have  calculated  that  a  rate  of  twopence  in  the 
pound  would  produce  a  sum  more  than  sufficient  to  pay  for  the  re- 
moval of  the  efieto  matter  &om  all  the  houses  in  the  township.     I 

*  I  may  remark  that  this  township,  which  contains  21,000  inhabitants,  is 
kept  in  a  very  cleanly  condition ;  but  in  the  best  regulated  places  nuisances 
will  appear  from  time  to  time. 
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venture  to  assert  that  few  persons  would  object  to  the  slight  taxa- 
tion necessary  to  have  their  ashpits,  and  refuse  receptacles  gene- 
rally, systematically  cleansed.  In  many  parts  of  England  the 
private  scavenging  is  now  performed  by  the  sanitary  authorities. 
Amongst  the  many  useful  sanitary  arrangements  in  force  in  New 
York  is  one  which  directs  the  application  of  a  deodorizer  to  night 
soil  before  its  removal 

Dr.  Trench,  the  able  Medical  Officer  of  Health  for  Liverpool, 
stated  some  years  ago  that  he  would  certify  against 

Istly.  Midden-priyies  inside  hoases.  2ndl7.  Midden-priTies  emptied 
through  hoases.  Snllj.  Midden-priyies  situated  beneath  rooms,  ithly. 
Tunnel  middens  of  every  descripti<in.  5th\y,  Combined  open  middens  sup- 
plying many  tenements  and  placed  near  to  inhabited  rooms.  6thly.  Midden- 
pnvies  of  priyate  houses  clustered  together  in  a  cul-de-sac,  7thly.  Midden- 
priyies  of  priyate  houses  in  close,  contined  yards  or  situated  beneath  windows, 
or  abutting  on  the  walls  of  houses,  or  within  two  feet  of  the  lower  windows, 
or  of  the  door  of  the  house.  8thly.  Midden-privies  of  courts.  S^thly. 
Midden-priyies  abutting  on  or  opening  directly  into  streets  and  thorough- 
fares, and  emptied  before  the  doors  and  windows  of  houses.  lOthly.  Midden- 
priyies  of  front  houses  when  emptied  through  a  court  llthly.  Midden- 
privies  beneath  the  footpath  of  the  street  and  emptied  through  a  grid  on  tho 
footpath.  12thly.  Midden  privies  of  many  houses,  when  collected  together 
as  a  kind  of  amphitheatre,  as  is  seen  in  particular  groups  of  streets. 

Midden  and  cesspool  mean  much  the  same  thing. 

Tenantable  Condition  of  Houses.^ — I  have  already  referred  to 
this  subject  under  the  head  of  Duties  of  Health  Officers.  It  is 
difficult  to  prevent  houses  from  being  overcrowded  and  dilapidated. 
The  owners  of  tenement  houses  do  not,  as  a  rule,  expend  a  penny 
on  repairing  or  cleaning  them  that  they  can  possibly  avoid.  They 
generally  resent  the  interference  of  the  health  officer,  and  in  a 
large  proportion  of  cases  legal  steps  are  necessary  to  oblige  them 
to  abate  the  nuisances  which  he  discovers.  The  occupants  of  the 
houses  are  also  often  averse  to  the  visitations  of  the  inspectors, 
especially  when  their  rooms  are  overcrowded.  Increased  accommo- 
dation to  them  means  increased  rent.  Houses  and  rooms  in  a 
dilapidated  state  are  a  nuisance.  Very  dirty^  houses  are  also  a 
nuisance,  and  the  magistrate  may  direct  them  to  be  whitewashed 
or  otherwise  cleansed,  should  the  owners  refuse  to  do  so  when  re- 
quested by  the  sanitary  officer. 

Any  house  in  which  a  zymotic  disease  has  repeatedly  broken 
out  may  be  reganled  as  dangerous  to  health.  A  magistrate's  order 
should  be  applied  for  to  close  such  a  house  until  such  time  as,  by 
disinfection,  cleansing,  or  structural  works,  it  may,  in  the  opinion 
of  the  medical  officer  of  health,  be  deemed  fit  for  re* habitation. 

Cellars  built  since  August,  1848  (the  date  of  the  passing  of  a 
Public  Health  Act),  cannot  legally  be  held  as  separate  dwellings  ; 
nor  can  any  underground  room  be  let  or  occupied  as  such,  unless 
it  be  7  feet  high,  its  roof  3  feet  above  the  street  level,  and  pro- 

>  29  &  30  Vict  c.  9,  section  35,  and  31  &  32  Vict.,  c.  130,  sec.  5. 
»  11  &  12  Vict.,  c.  93,  sect  60. 
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Tided  with  an  area  2^  feet  wide  in  every  part,  besides  being  fur- 
nished with  privy  accommodation,  drains,  &c.  (11  &  12  Vict.,  C. 
63,  S.  67  ;  and  29  &  30  Vict.,  c.  90,  s.  42). 

Animals. — Oxen,  horses,  pigs,  asses,  goats,  and  fowls  kept  in  a 
house  are,  undoubtedly,  nuisances  injurious  to  health ;  but  in 
purely  rural  districts  it  will  be  difficult  to  induce  small  farmers 
and  labourers  to  regard  them  in  any  such  light.  In  towns,  and 
even  in  villages,  the  medical  officer  should  be  strict  in  demanding 
the  separation  of  human  beings  and  the  lower  animals.  Section 
25  of  11  &  12  Vict.,  c.  63,  expressly  prohibits  the  keeping  of  pigs 
in  dwellings,  or  at  all,  unless  in  such  a  manner  that  they  shall  not 
be  a  nuisance  to  any  one.  The  medical  officers  have  much  trouble 
in  dealing  with  piggeries.  I  think  they  should  certify  that  they 
are  a  nuisance  when  kept  in  a  filthy  condition  or  in  a  small  yard 
surrounded  by  dwellings,  or  in  any  yard,  large  or  small,  not  pro« 
perly  sewered  and  paved.  Many  magistrates  have  expressed  an 
opinion  that  swine  should  not  be  kept  in  towns  under  any  circum- 
stances, and  have  invariably  given  orders  for  their  removal  on  the 
application  of  the  sanitary  authorities.  Should  the  sanitary  authori- 
ties and  their  officers  decide  to  permit  swine  to  be  kept  within  their 
districts,  it  should  be  only  on  the  following  conditions  :^That  the 
sties  be  at  a  distance  of  at  least  eight  yards  from  the  nearest 
dwelling,  that  they  be  kept  thoroughly  clean,  that  the  manure  pro- 
duced in  them  be  frequently  removed,  and  that  they  be  paved  and 
sewered.  Where  horses,  cows,  asses,  goats,  fowls  are  kept  close 
to  dwellings,  their  sanitary  condition  should  be  frequently  inspected, 
and,  if  they  become  a  nuisance,  dealt  with  accordingly.  Dairy- 
yards  in  a  filthy  condition  and  with  insufficient  accommodation 
for  the  animals  kept  therein,  and  slaughter  yards  unpaved  and 
kept  in  a  filthy  state,  are  nuisances  which  often  call  for  vigorous 
action  upon  the  part  of  the  health  officers. 

Manure  and  Filths — Heaps  of  manure  are  serious  nuisances. 
Their  owners  should  be  noticed  to  have  them  removed  within 
twenty-four  hours,  and  if  they  fail  to  do  so  proceedings  should  be 
taken  to  compel  them  to  abate  the  nuisance.  Ponds  of  stagnant 
water  in  yards  or  close  to  dwellings  are  clearly  a  nuisance. 

Black  Smoke^  emitted  from  chimneys,  except  those  of  dwellings, 
is  a  nuisance,  but  one  which  it  is  often  very  difficult  to  deal  with. 
Many  manufacturers  really  do  their  best  to  abate  this  nuisance, 
but  with  only  partial  success.  They  should,  however,  be  compelled 
to  have  high  chimneys,  to  carry  up  the  smoke  far  above  the  highest 
windows  of  dwellings,  and  they  should  prove  that  their  furnaces 
are  the  best  procurable  for  the  purpose  of  consaming  their  smoke» 
or  rather  for  the  purpose  of  not  generating  black  smoke. 

^jffluvia  from  Chemical  Factories  are  a  nuisance,  but  of  a 
nature  very  difficult  to  deal  with.  When  there  are  several  works 
in  the  same  neighbourhood,  it  is  sometimes  impossible  to  fix  upon 

I  11  &  12  Vict.,  c.  63,  sections  53  and  59 
«  lO&ll  Vict.,  c.  34,  sec.  108. 
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that  which  produces  the  nuisance  complained  of.  All  works  in 
which  sulphuric  acid,  muriatic  acid,  nitric  acid,  bleaching  powder, 
and  salt  cake  are  produced  are  under  the  supervision  of  inspectors 
of  alkali  works ;  but  if  the  medical  officer  can  distinctly  trace  any 
offensive  and  dangerous  effluvium  to  any  such  works,  the  owner  is 
liable  to  be  prosecuted  under  the  Sanitary  Act. 

Sone  Boiling  and  soap  and  candle  making  are  processes  which 
frequently  produce  emanations  injurious  to  health.  These  pro- 
cesses should  be  conducted  in  close  places  and  in  such  a  way  that 
any  noxious  effluvia  produced  may  be  passed  through  a  furnace 
and  from  thence  sent  into  the  atmosphere  through  a  high  chimney. 
The  mode  of  dealing  with  nuisances  arising  from  ammonia  works, 
&c.,  is  explained  in  the  chapter  on  Pollution  of  the  Atmosphere. 

Oas  Works  sometimes  produce  a  nuisance  either  at  the  place 
where  the  gas  is  manufactured  or  by  leakages  from  the  mains. 

Bad  Odours  in  a  dwelling  or  its  yard,  proceeding  from  a  defec- 
tive sewer,  are  nuisances  of  frequent  occurrence. 

Steam  Whistles  used  in  factories  for  the  purpose  of  awakening 
the  workpeople  in  the  early  morning  are  a  nuisance,  as  they  fre- 
quently disturb  the  sick  and  annoy  the  healthy.  They  are  dealt 
with  by  35  &  36  Vict.,  c  61,  s.  2. 

In  Section  19  of  29  and  30  Vict.,  c.  90,  and  sec.  8  of  18  and 
19  Vict.,  c.  121,  there  are  definitions  of  nuisances  given 


CHAPTEft  IV. 
VITAL  STATISTICS. 

It  seems  an  inexorable  law  of  nature  that  at  least  1 1  human 
beings  out  of  every  1 ,000  living  must  die  every  year.  As  a  matter  of 
fact,  from  15  to  40  per  1,000  perish,  the  variation  in  the  numbers 
being  chiefly,  sometimes  solely,  produced  by  local  causes.  In  the 
United  Kingdom  about  21  persons  die  annually  out  of  every  1,000. 
Sanitary  scienoe  has  but  two  objects  to  accomplish — ^to  reduce  to  the 
normal  number  mortality  from  disease,  and  to  diminish  the  amount 
of  sickness.  That  the  number  of  persons  perishing  annually  from 
disease  so  considerably  exceeds  the  inevitable  number  above-men- 
tioned is  sufficient  evidence  that  sanitarians  have  a  vast  work 
before  them,  as  important,  difficult,  and  onerous  as  any  that  concerns 
mankind  in  matters  temporal.  To  enable  sanitarians  to  estimate 
the  amount  or  rather  the  result  of  their  work,  accurate  statistical 
information  relative  to  the  number,  of  deaths  and  births,  and  the 
amount  and  nature  of  present  disease,  is  of  the  highest  degree  of 
importance.  Unfortunately,  there  is  no  registration  of  disease 
in  these  countries ;  but  we  have  records  of  the  births  and  deaths 
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which,  though  Dot  absolutelj  accurate,  are  of  the  highest  value  to 
saDitarians. 

Yerj  few  people  die  from  old  age,  yet  that  is  the  natural  termi- 
nation of  man's  life.  In  the  mortality  returns  a  small  proportion 
of  the  deaths  is  officially  ascribed  to  '*  accident ;"  but  a  larger 
number  really  results  from  accidental  causes.  If  a  strong  and. 
healthy  man  be  poisoned  with  sewer  emanations,  and  die  from 
typhoid  fever,  surely  that  circumstance  would  be  an  accident  I. 
£very  death  from  a  preventable  disease  is  an  accident^  and  not  a 
natural  and  inevitable  event.  Nor  are  all  the  maladies  termed  "con- 
st! tutionaP  necessarily  inherent  in  man's  nature :  most  of  them  are 
the  results  of  privation,  hardship,  intemperance,  gluttony,  and  im- 
morality. Many  of  them  are  produced  by  breathing  bad  air  and 
drinking  foul  water.  They  not  only  originate  in  our  own  faults  and 
misfortunes,  but  we  also  inherit  them  from  our  ancestors ;  for  tha 
effects  of  the  sins  and  mishaps  of  men  afflict  their  children  '*  even 
unto  the  third  and  fourth  generation.'^ 

The  mean  period  of  the  life  of  the  people  is  the  best  test  of  the  con- 
dition of  the  public  health.  In  England  the  average  duration  of 
human  life  is  39*91  years  in  the  case  of  males,  and  41*85  in  that  of 
females.  In  Scotland  the  duration  of  human  life  is  somewhat  longer 
than  in  Engfland.  In  Ireland  the  vital  statistics  collected  are  some- 
what unreliable.  In  some  districts  the  mortality  is  much  greater 
than  in  others.  During  the  ten  years  ended  in  1867  the  average 
death-rate  in  the  districts  of  England  containing  the  chief  towns, 
and  including  a  population  of  11,000,000,  was  2389  per  1,000* 
persons  living.  During  the  same  period  in  the  smaller  towns  and 
country  parishes,  containing  a  population  (in  1861)  of  9,135)3839. 
the  rate  of  mortality  was  20*08  in  every  1,000  persons  living. 

In  every  1,000  deaths  in  these  islands,  nearly  one-fourth  occur 
from  zymotic  diseases  ;  more  than  one-third  from  local  maladies- 
inflammations  and  functional  diseases  of  the  heart,  lungs,  and  other 
organs ;  1 80  from  **  constitutional  diseases,"  such  as  phthisis,  gout, 
and  dropsy ;  and  nearly  all  the  rest — chiefly  of  children  and 
aged  persons — are  caused  by  developmental  diseases,  such  as  debi- 
lity. About  30  deaths  per  1,000  occur  from  violence — murders, 
suicides,  and  accidents.  Half  the  number  of  deaths  of  young 
women  between  the  ages  of  20  and  30  years  are  caused  by  con- 
fiumption.  In  some  parts  of  England  the  death-rate  is  so  low  as 
15  per  1,000  living;  in  others  it  rises  to  from  30  to  more  than 
40. 

According  to  Mr.  Ratclifie,  rural  labourers  have  on  the  average 
45*32  years  to  live ;  carpenters,  45*28  years ;  domestic  servants, 
42.03  years;  sawyers,  42*02  years;  bakers,  41*92  years;  shoe- 
makers, 40*^7  years;  weavers,  41*92  years  ;  tailors,  39*40  years; 
hatters,  38  91  years;  stonemasons,  38*19  years;  plumbers,  38*13 
years ;  mill  operatives,  38*09  years ;  blacksmiths,  37*96  years ; 
bricklayers,  37*70  years ;  printers,  36*66  years ;  clerks,  34*99 
years  ;  population  of  England  and  Wales,  39'88  years.     The  rela- 
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tire  mortality  in  these  trades  is  not  constant  at  all  ages ;  for  ex- 
ftnple,  a  printer  at  60  years  of  age  has  a  mean  expectancy  of 
12*04  years ;  whilst,  at  the  same  age,  a  bricklayer's  expectancy 
of  life  is  only  8*44  years.  As  a  general  rule,  the  average  relative 
mortality  amongst  persons  following  different  pursuits  is  very 
closely  maintained  at  all  periods  of  life. 

It  is  a  melancholy  reflection  that  one-half  of  the  human  family 
perish  before  the  age  of  puberty,  and  chiefly  from  causes  brought 
into  operation  by  man  himself,  in  the  healthiest  of  the  larger 
cities  of  the  United  States,  Philadelphia,  no  less  than  42*72  of  the 
deaths  in  1873  were  amongst  children  under  5  years. 

In  England  4,650  per  cent.,  and  in  France  7*3487  per  cent  of 
the  children  born  die  during  the  first  month  of  their  existence.  In 
the  former  country  14*9493  per  cent,  of  the  children  born  perish 
before  they  enter  upon  a  second  year  of  life. 


Table  Showing  Expectation  of  Life  at  Different  Ages,  in  a 
Healthy  District,  according  to  Dr.  Farr. 

Afire 
(or  pa&t  life- 
time). 

Males. 

FB1IAI.E8. 

Mean  >fter-life- 

tlme  of  males 

aged. 

Mean  age  at 

death   of  males 

actually  living 

aged 

Mean  after-life- 
time of  females 
aged 

Mean  age  at  deatb 
of  females  actually 
living  at  the  age  X. 

0 
6 
10 
90 
30 
40 
50 
60 

ro 

80 

48-56 
64-39 
61-28 
43-40 
8^-45 
29-29 
22-08 
15  06 
9  37 
6-37 

48  56 
69-39 
61-28 
68-40 
66-46 
69-29 
72  08 
76-06 
79  87 
86-37 

49-45 
68-98 
60-88 
43  60 
H6-H6 
80*00 
22-87 
lfi-69 
9-86 
6-64 

49-45 
68-93 
60-88 
63  60 
66-86 
70-00 
72-87 
76*69 
79-86 
85.64 

Mr.  Neison  states  that  persons  of  intemperate  hahits,  aged  20 
years,  live  on  the  average  to  he  35^  years ;  and  if  they  are  30 
years,  their  mean  expectation  of  life  is  13*80  years.  He  calculates 
that  the  average  duration  of  life  after  the  commencement  of  intem- 
perate habits  is  21*7  years  amongst  the  beer  drinkers,  and  16*7 
years  amongst  the  spirit  drinkers. 

M.  Quetelet,  the  Belgian  statistician,  presented  a  report  on  the 
vital  status  of  European  countries  to  the  Statistical  Congress 
assembled  at  Florence  in  1867*  The  table  shows  the  birth  and 
death  rates  per  1 0,000  inhabitants  in  various  States,  arranged  from 
Quetelet's  report : — 


Birtha 

Deaths. 

Births. 

Deathsw 

France 

•  •• 

256 

232 

Denmark 

•  • 

329 

214 

Belgium 

•  • 

303 

226 

Spain 

•  • 

866 

276 

Biivaria 

•  • 

826 

281 

Austria 

•  •  • 

869 

275 

Swe<!en 

•  •• 

826 

210 

Prussia 

•  «• 

898 

262 

HoUand 

••• 

827 

247 

Russia 

•  • 

412 

274 
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According  to  Lctj  and  other  authorities,  marriages  and  births 
are  less  amongst  Jews  than  Christians ;  but  the  longevity  of  the 
former  is  greater.  Dr.  Glotter  states  that  the  mean  duration  of  life 
amongst  German.^  is  28*5  years;  Hungarians,  23*11 ;  Croats, 22*1; 
Jews,  30*2.  Mayer^  g^yes  the  mean  duration  of  life  amongst 
Jews  at  37  years ;  amongst  Christians,  26  years. 

In  England  there  are,  on  the  average,  five  children  to  each 
marriage.  The  richer  classes  have  fewer  children  than  the  poorer. 
Very  youthful  marriages  are  not  conducive  to  longevity.  In  Eng- 
land the  number  of  children  annually  born  is  about  one  to  every 
twenty-nine  persons  living. 

Mr.  Radcliffe,  in  his  observations  on  the  rate  of  mortality  exist- 
ing among  friendly  societies  (Manchester,  1860),  gives  the  follow- 
ing table : — 


AOB. 

Englnnd  aDd  Wales— 

Rara],  Town,  and  Citj ;  and 
▼arioaa  Trades. 

20 

30 

40 

50 

60 

lEngland  and  Wales 

89*88 

88-18 

26-66 

2002 

18*59 

Manchester  Unity 

40  9a 

38*70 

2641 

19*40 

lH-29 

Bakers 

41-92 

84-|'6 

26-58 

20  09 

1412 

Blacksmiths 

87-96 

80-84 

28  52 

18-11 

13-Oi 

Bncklayers 

87-70 

29*66 

22-22 

14*78 

8-.4 

Butchers 

4160 

38  49 

26*83 

20  82 

14  89 

Carpenters 

4i28 

88-47 

81-t>5 

25*  7 

18-88 

Cleiks 

84-99 

27'77 

20-61 

14*18 

1211 

Coopers 

38*  2 

3117 

24-23 

18  22 

13.23 

Dyers 

3i)-89 

82  60 

24  73 

18*20 

1340 

Hatters 

88-91 

84*29 

27*98 

19-87 

1289 

Labourers  fTown  aod  City) . . 

40-87 

8i'66 

26-27 

19*07 

18*83 

H        Rural 

4A-82 

37-71 

29-91 

22*18 

15*82 

MiUwrights 

40-82 

3138 

27-37 

I9  60 

18*e9 

Mill  Operatives 

38  09 

80*45 

22-bl 

15-55 

10-61 

Miners 

88-2;! 

31-65 

24*28 

17-82 

12*27 

Plumbers 

38*13 

31-59 

24*67 

18-24 

1267 

Potters 

86-59 

80  51 

28-80 

1874 

1871 

Printers 

86-66 

28-86 

20*55 

14.67 

1204 

Sawyers 

4002 

88*U6 

26-05 

18-04 

1311 

Serrants,  Domestic 

42  03 

34-80 

27-32 

20-77 

14*81 

Shoemakers 

40-f7 

33-99 

26-23 

19-04 

1305 

Spinners 

89-04 

82-42 

24-32 

16  62 

12*21 

Stonemasons 

83-19 

80-41 

24-16 

18*1 5 

14*79 

Tailors 

8»-40 

8251 

25-84 

18-31 

10*28 

Weavers 

41-92 

86-55 

28  53 

22-01 

I6bl 

Wheelwrights 

40*!<7 

83-b7 

27-54 

1H41 

18*84 

Wool-oorabets 

88-66 

38*78 

25-96 

17-64 

li*22 

Influence  of  Marriage  on  Health. — Levy,  Motard,  Londe, 
Tracy,  Broussais  and  several  other  vital  statisticians  agree  in  attri- 
buting to  matrimony  a  beneficial  effect  on  life  and  health. 

At  a  meeting  of  the  French  Academy  of  Medicine,  held  on  the 
14th  of  November,  187  ly  M.  Bertillon  discussed  this  subject  in  an 
elaborate  paper  on  diseases.    His  statistics  chiefly  apply  to  France, 


*  Deutche  Zeit8chr.  f.  d.  Statistik,  t.  xxi.,  p.  2.     1862. 
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Belgium,  and  Holland.  From  25  to  30  years  of  age,  the  married 
men  die  at  the  rate  of  6,  the  unmarried  10,  and  the  widower 
22  per  1,000  per  annum.  From  30  to  35  years,  the  deaths 
amongst  these  classes  are  respectively  7,  11,  and  19^  per  1,000, 
and  from  35  to  40  years,  7^,  13,  and  17^  per  1,000.  At  greater 
ages  the  same  favourable  difference  exists  in  the  case  of  the  Bene- 
dicts versus  the  Celibates.  It  is  curious  that  widowers  are  more 
likely  to  die  than  men  of  the  same  age  who  have  never  been 
married.  The  exceptions  to  the  low  mortality  amongst  Benedicts 
are  only  in  the  case  of  those  who  marry  very  early  in  life.  It  is 
rather  startling  to  youthful  worshippers  at  the  shrine  of  Hymen  to 
be  informed  that  married  men  from  18  to  20  die  as  fast  as  men 
aged  from  65  to  70.  Amongst  women  marriage  is  not  quite  so 
favourable  to  longevity.  No  effect  is  observed  until  after  the  age 
of  25  years.  Spinsters  from  30  to  35  die  at  the  annual  rate  of  11 
per  1,000;  wives  in  the  ratio  of  9  per  1,000.  The  mortality  is 
greater  in  the  case  of  wives  under  25  years  than  of  spinsters  below 
that  age.  After  40  years  the  longevity  of  married  wom^n  is  much 
greater  than  that  of  unmarried  females  of  corresponding  ages. 
Middle-aged  widows  do  not  live  so  long  as  middle-aged  spinsters 
or  wives.  ]M.  Bertillon  shows  that,  according  to  the  doctrine  of 
chances,  or  rather  probabilities,  a  man  who  marries  at  25  years  is 
likely  to  live  40  years  longer,  whilst  his  chance  of  living  so  long, 
if  he  do  not  marry,  is  reduced  by  live  years.  On  the  other  hand, 
a  woman  who  marries  at  25  years  is  likely  to  attain  the  age  of  65, 
whilst  if  she  remain  single,  she  will  only  attain  the  age  of  56 
years. 

According  to  Bertillon,  crime  is  mOs^t  rife  amongst  the  unmarried, 
and  least  amongst  the  married.  The  widowers  and  widows  are 
not  nearly  so  bad  as  those  who  are  unwedded,  but  they  are  not  (of 
course,  speaking  only  of  averages)  quite  so  virtuous  as  those 
who  are  actually  in  the  state  of  wedlock.  On  the  whole, 
M.  Bertillon*s  statistics  are  most  cheering  to  the  intending 
Benedicts. 

In  the  manufacturing  districts  of  Elngland  the  bad  influence  of 
early  marriages  is  rendered  painfully  evident  by  the  wretched 
stunted  children  who  are  to  be  met  with  in  every  direction ;  for 
there  children  are  the  mothers  of  children,  and  couples  are  to  be 
met  with  whose  united  ages  do  not  exceed  thirty  years. 

In  the  report  of  the  Board  of  Health  for  Philadelphia,  1873,  the 
following  conclusions  are  deduced  from  the  vital  statistics  of  one 
city  :*— 

The  probabilities  of  marriage  under  twenty  years  are  abont  forty-two 
times  as  great  with  females  as  with  males ;  between  twenty  and  twenty- 
five  they  are  more  nearly  equal,  though  still  in  favour  of  femMes ; 
but  after  the  twenty-fifth  year  is  passed  the  probabilities  of  marriage 
are  always  in  favour  of  mi^les,  and  the  proportion  increases  throughout 
the  remaining  periods  of  life.  Between  twenty-five  and  thirty  they  are  1*21 
times  as  great  with  males  as  with  females  ;  between  thirty  and  forty,  1*S3 
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times  as  great ;  between  forty  and  fifty,  2  09  times ;  between  fifty  and  sixty, 
sixty  and  seventy,  seventy  and  eighty,  and  eighty  and  ninety,  they  are, 
respectively,  3*4,  6*22,  0*5,  and  0*1  times  as  great  with  males  as  with  females. 

The  chances  of  females  being  married  before  the  age  of  twenty  years  aro 
ad  one  to  Jive  of  all  the  probabilities  that  they  will  ever  marry.  At  the  age 
of  twenty  years  one-Jiflh  of  all  their  chances  are  gone.  At  twenty-five  a  littlo 
over  two-thirds,  and  at  thirty  nearly  six-sevenths  of  all  their  probabilities  aro 
lost  After  passing  the  age  of  forty  a  female  has  a  very  slight  chance  of 
ever  being  married,  over  twenty-thirtieths  of  all  her  chances  being  lost. 

At  the  age  of  twenty  the  chances  of  males  being  married  are  scarcely  at 
all  lessened.  At  twenty- five  there  are  still  three  Jiflhs  of  their  chances  re- 
maining. From  this  period  on  they  diminish,  but  in  a  smaller  proportion 
than  with  females. 

The  period  of  life  between  twenty  and  twenty-five  years  is  the  most 
favonrable  for  marriage  for  both  sexes.  The  next  most  favourable  peri(^ 
for  females  is  that  under  twenty  years  ;  and  for  males,  that  between 
twenty-five  and  thirty. 

In  the  third  Morisonian  lecture,  delivered  in  March,  1872,  by 
Dr.  Austen  Mitchell,  before  the  Edinburgh  College  of  Physicians, 
the  subject  of  marriages  between  persons  of  consanguinity  was 
treated  at  great  length.  The  lecturer  disapproved  of  marriages 
between  near  relatives.  He  did  not,  however,  believe  that  the 
evil  resulting  from  such  unions  arose  from  any  mysterious  influence 
intrinsic  in  the  consanguinity  itself.  The  danger,  in  his  opinion, 
was  due  to  the  increased  risks  in  such  marriages  of  the  transmis- 
sion of  abnormal  peculiarities.  For  example,  if  a  deaf  mute  is 
married  to  a  person  endowed  with  the  attributes  of  hearing  and 
speaking,  the  chances  of  their  haying  a  deaf-mute  child  will  be  as 
1  is  to  135 ;  but  if  deaf-mutes  intermarry,  the  chances  that  their 
offspring  will  be  equally  defective  will  be  as  1  is  to  20.  Most 
authorities,  however,  disapprove  of  marriage  between  near 
relatives. 

VITAL  STATISTICS  OF  UNITED  KINGDOM  FOR  1873. 

In  the  latter  part  of  the'  year  1870  an  epidemic  of  small- pox 
broke  out  in  England,  and  continued  with  virulence  during  the 
entire  of  the  year  1871  ;  spreading  to  Scotland  and  also  to  Ireland, 
which  it  reached  in  the  latter  part  of  the  year  1871*  As  many  as 
1,350  deaths  from  this  loathsome  disease  were  registered  in  the 
Dublin  district  during  1871  ;  871  in  Cork  ;  and  204  in  Belfast, 
&c.  As  this  epidemic  was  a  disturbing  cause  to  the  general 
mortality  of  1871  and  1872,  I  select  in  preference  the  year 
1873  for  comparison  as  to  the  annual  death-rate  of  the  three  parts 
of  the  United  Kingdom.  The  population  of  the  United  Kingdom, 
estimated  to  the  middle  of  the  year  1873,  was  32,131,488  ;  that  of 
England  and  Wales  amounting  to  28,356,414;  of  Scotland,  to 
3,430,923;  and  of  Ireland  to  5,344,151.  The  number  of  deaths 
registered  during  1872  in  England  and  Wales  afforded  a  propor- 
tion of  21*2  in  every  1,000  of  the  population  ;  in  Scotland,  22*4  in 
every  1,000 ;  and  in  Ireland,  18'3  in  every  1,000.  The  following 
table  shows,  by  quarterly  periods,  the  number  of  deaths  from  the 
seven  principal  zymotic  diseases  registered  in  England  and  in 
Ireland  during  the  year  1873: — 
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From  the  foregoing  table  it  will  be  seen  that  the  death*  in 
EngUnd  and  Wales  from  the  seven  zymotic  diseases  named 
amounted  to  68,057,  or  291-4  in  every  100,000  of  the  population, 
whibt  in  Ireland  they  amounted  to  only  11,337,  or  212-4. 

The  most  fat«1  of  these  diseases,  both  in  England  and  Ireland, 
were  diarrfacea,  fever,  and  scarlatina ;  bat  in  England  diarrhoea 
was  much  mare  fatal  than  fever.  In  Ireland  the  reverse  was  the 
case.  Of  the  493,993  deaths  in  England  during  1873,  as  many 
aa  123,811,  or  24*9  per  centq  were  of  children  under  one  year  old, 
whereas  in  Ireland  only  14-1  per  cent  were  of  this  age ;  and  in 
England  only  126,224,  or  25*6  per  cent,  had  attained  their  sixtieth 
year,  whereaa  in  Ireland  41  per  cent,  of  the  persons  whose  deaths 
were  recorded  had  reached  this  age.  Although  it  is  generally 
supposed  that  the  registration  of  deaths  in  Ireland  is  defective, 
this  goes  for  to  show  that  the  death-rate  in  Ireland  is  occasionally 
lower  than  in  England, 

1  have  been  unable  to  include  Scotland  in  the  foregoing  table, 
■s  the  "  general  abstract"  issued  by  the  Registrar- General  for  that 
country  does  not  contain  information  as  to  the  cause  of  death  or 
age  at  death,  except  as  regards  those  which  occurred  in  the  eight 
principal  towns. 

In  England  inquests  were  held  during  the  year  1873  on  the 
b04Jies  of  26,100,  being  equal  to  1  in  every  19,  or  5'3  per  cent, 
of  the  persons  whose  deaths  were  registered.  In  Ireland  2,757 
inquests  were  held,  only  affording  a  ratio  of  I  in  every  35,  or  2*8 
per  cent,  of  the  total  deaths. 

The  number  of  persona  who  died  in  public  insUtutions  in  Eng- 
land during  1873  amounted  to  37,630,  or  7*6  per  cent,  of  the  total 
deaths.  In  Ireland  the  number  was  14,699,  or  15  per  cent,  of  the 
deaths  registered. 

The  following  table  shows  the  estimated  population  in  1873, 
the  deaths  from  all  causes,  and  the  deaths  from  seven  zymotic 
diseases  in  the  great  centres  of  population  in  the  United  Kbg- 
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From  the  foregoing  table  it  ma;  be  seen  that,  although  th» 
death-rate  from  all  causes  in  the  principal  towns  of  Ireland  is 
higher  than  ia  England,  and  ver;  little  lower  than  in  Scotland, 
still  the  death-rate  from  the  seven  zymotic  diseases  is  much  lower 
than  in  either  England  or  Scotlnud.  The  following  are  five  towna  in 
which  the  rate  of  mortality'  from  all  causes  is  highest,  coDtrasted 
with  a  limilar  number  in  which  it  is  lowest : — 
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Highest. 


Manchester  -  . 

Newcastle-on-Tyne . . . 

Salford 

Glasgow 

Lee£ 


Bate  per 

1,000 

Inhabitant*. 


Lowest. 


Portsmouth 

Norwich 

Edinburgh 

London 

Aberdeen 


Rate  per 

1,000 

Inhabitants. 


Four  of  the  five  towns  in  which  the  death-rate  from  all  causes  is 
highest  also  appear  in  the  following  list  of  those  in  which  the 
death-rate  from  the  seven  zymotic  diseases  specified  is  highest,  as 
also  do  three  of  those  in  which  the  rate  is  lowest : — 


Highest. 


Rate  per 

1,000 

Inhabitants. 


Newcastle-on-Tyne... 

Salford 

Manchester 

Leeds 

Birmingham 


70 
61 
60 
6-0 
6-8 


Lowest. 


Norwich 

Portsmouth 

Bristol 

Edinburgh 

Nottingham 


Rate  per 

1,000 

Inhabitants. 


2-2 
2-7 
2-7 
2-9 
80 


The  particular  diseases  which  raised  the  rate  of  mortality  in  the  fore- 
going towns  were  as  follows :  Newcastle-on  •Tyne,  scarlatina ;  Salford, 
measles  and  diarrh<3ea ;  Leeds,  scarlatina ;  and  Birmingham,  scar- 
latina and  diarrhoea.  The  rates  of  mortality  from  scarlatina  and 
measles  are  much  higher  in  Scotland  than  in  the  other  two  coun- 
tries ;  whilst  diarrhcea  affords  the  highest  death-rate  in  England, 
and  fever  in  Ireland.  The  death-rate  from  fever  is  higher  in 
Ireland  than  in  Scotland  or  England,  and  that  from  diarrhoea  is 
higher  in  England  than  in  either  Scotland  or  Ireland.  The  num- 
ber of  deaths  from  diarrhoea  in  England  is  more  than  double  that 
from  any  of  the  other  six  specified  zjmotic  diseases. 

The  death-rates  per  1,000  of  the  population  in  the  foregoing  large 
towns  ynd  for  the  country  in  general  are  here  contrasted : — 


COUITTRISS. 

Death-rate  per 

1,000  of  the 

Population 

in 

Large  Towns. 

Death-rate  per 

1,000  of  the 

Population    of 

the  country  in 

gencraL 

England  and  Wales 

Scotland 

Ireland 

24-4 
26-4 
26  3 

21-2 
22*4 
18-3 
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In  1873  the  birth-rate  in  England  was  in  the  ratio  of  35*7  per 
1,000  of  the  population;  in  Scotland  34*9  per  1,000  ;  and  in  Ire- 
land 27*1  per  1,000.  I  do  not  believe  that  the  latter  figure  is  at 
all  accurate. 

The  vital  statistics  collected  in  Ireland  in  many  cases  are  un- 
reliable. Some  years  the  birth-rate  io  Dublin  was  actually  stated  to 
be  under  the  death-rate.  Every  physician  in  Dublin  must  know  that 
in  it  the  births  greatly  exceed  the  deaths,  and  that  the  discrepancy 
between  the  actual  birth-rate  and  that  recorded  by  the  Registrar- 
General  arises  from  the  fact  that  the  lower  classes  do  not,  when- 
ever it  is  possible,  cause  the  births  of  their  children  to  be  regis- 
tered. I  believe  that  a  large  percentage  of  the  births  of  children 
born  without  their  mothers  bavin":  received  medical  assistance  is 
not  officially  recorded  in  this  city. 

I  should,  however,  remark  that  the  registration  of  deaths  and 
births  appears  to  be  becoming  more  complete,  and  in  some  parts  of 
the  country  tolerably  accurate. 

The  registration  of  births  and  deaths  ia  Ireland  requires  amend- 
ment. The  law  making  it  compulsory  to  record  those  events 
should  be  rendered  more  stringent.  No  interment  should  be  per- 
mitted unless  the  persons  conducting  the  funeral  produce  to  the 
keeper  of  the  cemetery  a  medical  certificate  showing  the  cause  of 
death.  The  police  or  the  sanitary  sub-officers  might  be  employed 
in  ascertaining  recent  births  and  deaths,  and  in  serving  cautionary 
notices  to  have  those  events  registered.  Their  services  in  this  way 
might  be  annually  rewarded  ;  the  bonus  being  proportionate  to  the 
number  of  cases  registered  in  consequence  of  their  information. 

The  fee  received  by  the  medical  registrar  for  recording  o  death 
ia  only  one  shilling — a  remuneration  absurdly  small,  and  hardly 
adequate  to  pay  for  the  mere  scrivenery  connected  with  the  regis- 
tration work.  The  sum  paid  for  each  registration  should,  at  least, 
be  doubled.  It  has  frequently  been  suggested  that  it  would  be 
desirable  to  relieve  the  dispensary  doctors  from  their  functions  as 
registrars  of  births  and  deaths.  On  this  subject,  and  in  reference 
to  the  desirability  of  appointing  them  to  be  health  officers,  I  made 
the  following  observations  in  the  year  1867  : — * 

**  To  me  it  appears  evident  that  no  satisfactory  results  will  flow 
from  any  system  of  registration  that  is  not  exclusively  managed  by 
medical  men.  The  duty  of  recording  the  births  and  deaths — I 
will  say  nothing  of  the  marriages — should  be  entrusted  to  the  poor- 
law  medical  officers  ;  who,  in  return  for  their  monopoly  of  this  func- 
tion, should  be  obliged  to  perform  their  work  in  a  manner  that 
would  ensure  its  results  being  valuable  to  statistical  and  sanitary 
science.  To  any  one  who  appreciates  the  advantages  derivable 
from  the  study  of  accurate  vital  statistics,  the  peculiar  fitness  of 
physicians  for  the  office  of  registrars  of  births  and  deaths  is 
ob?ious.  They  would  not  commit  the  mistakes  in  the  nomencla- 
ture of  disease  which  the  non-medical  registrars  sometimes  make, 
1  Lectures  on  the  Presenration  of  Health,  page  168. 
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thArebj  rendering  their  returns  worse  than  useless.  They  alone 
would  be  able  to  indicate  the  causes  of  an  unusual  amount  of  mor- 
tality in  their  districts.  As  they  constitute  more  than  a  third  of 
the  whole  body  of  medical  practitioners,  and  undoubtedly  have 
charge  of  more  than  two-thirds  of  the  sick,  they  have  themselves 
the  opportunity  of  ascertaining,  personally,  a  large,  if  not  the 
largest,  proportion  of  the  deaths  occurring  in  their  districts. 

'*  I  am  quite  satisfied  that  it  is  in  the  power  of  the  dispensary 
physicians  who  are  also  the  registrars  of  deaths  and  births  to 
enlarge  our  knowledge  of  the  etiology  of  disease — the  first  step 
towards  its  prevention  or  cure.  We  have  a  great  deal  to  learn, 
not  only  relative  to  the  ills  which  fiesh  is  heir  to,  but  to  the  flesh 
itself.  Why  is  it  that  a  disease  extinguishes  the  spark  of  life  in 
one  man,  deals  gently  with  another,  and  passes  by  a  third  ?  I 
believe  that  the  causes  of  death  are  seldom  simple,  and  that  in  the 
majority  of  cases  it  is  a  bad  constitution  (diathesis),  and  not  his 
malady,  that  kills  the  sick  man.  No  doubt,  it  is  useful  to  learn 
how  many  members  of  the  community  die  annually  from  consump- 
tion ;  but  the  information  would  be  far  more  valuable  if  it  were 
known  in  how  many  cases  the  disease  was  the  result  of  following 
an  injurious  trade,  or  of  living  upon  a  damp  soil — whether  it  was 
produced  from  a  direct  cause,  or  was  the  result,  mediate  or  imme- 
diate, of  a  constitutional  tendency  to  phthisis.  In  short,  the  object 
for  which  vital  statistics  are  collected  would  be  more  likely  to  be 
achieved  if  accurate  information  were  obtained  relative  to  the 
causes,  proximate  and  remote,  of  deaths.  It  might  be  found  prac- 
ticable to  till  up  some  such  form  as  that  shown  in  the  diagram. 

**  Particulars  to  be  stated  in  Farm  for  Registration  of  Death. 

*•  Name — Age — Bachelor — Married  or  Widower — Birth-place 
— Diathesis — Occupation — Climatic  and  Telluric  Conditions  of 
Residence  and  Place  of  Business — Ages  at,  and  Diseases  of,  which 
his  relatives  of  the  first  degree  had  died — Disease  or  Diseases 
which  directly  or  indirectly  caused  the  death. 

**  It  is,  of  course,  not  to  be  expected  that  so  comprehensive  a 
form  as  this  is  would,  in  the  majority  of  cases,  be  filled  up  satis- 
factorily ;  but  I  am  confident  that  the  adoption  of  some  such  form 
of  death  registration  would  be  the  means  of  accumulating  a  mass 
of  valuable  medical  statistics  for  the  purposes  of  public  hygiene." 

VITAL  STATISTICS  OF  DUBLIN  FOR  187S. 

The  population  of  the  Dublin  Registration  District  was  in  1871 
314,660;  and  has  probably  remained  stationary  since. 

BXETHS Daring  the  vear  1873  there  were  rtijfisterrd  in  the  Dublin  Re- 

fistnUKXi  DUtrict,  9l0^i  lurth^— >1,580  bors  and  4,402  giil»— being  equal  to 
a  ratio  cOT  1  in  do,  or  :S^  per  l.OOl)  of  the  population. 

Of  these  t^U^  births,  a.o8a  or  33  in  erery  l.iXlO  of  the  peculation, 
oocuneU  in  northern  districts  of  the  cit  jr ;  and  in  the  southern  the  number 
was  3.$37,  or  :^  per  1,000  of  the  population.  In  the  suburiMn  districts  of 
BathHunes«  DonnjlMrook.  Blackrock.  and  Kingt^town  the  number  of  births 
amounted  to  l.^O^  or  i4  in  eTeiy  1«000  of  the  population. 
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2,341  births  were  registered  duriDg  the  first  quarter,  2,372  in  the  second, 
2,181  in  the  third,  and  2,138  in  the  fourth,  the  weekly  average  being  170. 

In  London  the  number  of  births  registered  during  the  year  1873  was 
121,098,  being  equal  to  a  rate  of  30  in  every  1,000  of  the  estimated  popula- 
tion; in  Glasgow  the  number  was  19,801,  equal  to  40  per  1,000;  and  in 
Edinburgh  it  was  6,917,  affording  a  birth-rate  of  33  per  1,000  of  the  esti- 
mated population. 

The  registration  of  births  is  very  imperfectly  carried  out  in 
Ireland,  as  I  have  already  repeatedly  stated.  It  is  absurd  to 
believe  that  the  births  in  Dublin,  or  any  part  of  Ireland,  but 
slightly  exceed  the  deaths.  The  proli6cnes8  of  the  Irish  has 
become  almost  a  proverb. 

Deaths. — 8,212  deaths  were  registered  in  the  Dublin  Registration  Dis- 
trict during  the  year  1873 — 4,121  males  and  4,091  females — ^being  equal  to  a 
ratio  of  1  in  38,  or  26  in  every  1,000  of  the  population. 

In  north  Dublin  there  were  registered  2, £47  deaths,  or  27  in  every  1,000 
of  the  population,  and  in  south  Dublin  side  3,992.  or  29  per  1,000  of  the 
population.  In  the  suburban  districts  of  Rathmines,  Donnybrook,  Black- 
rock,  and  Kingstown,  deaths  registered  numbered  1,273,  or  19  in  every 
1,000  6t  the  population,  the  ratio  being  respectively,  Rathmines,  17; 
Donnybrook  (which  includes  the  City  of  Dublin  Hospital  and  the  Hospital 
for  Incurables),  24 ;  Blackrock,  17 ;  and  Kingstown,  15  in  every  1,000  of  the 
population. 

2,602  deaths  were  registered  in  the  first  quarter,  1,^1  in  the  second,  1,639 
in  the  third,  and  2,030  in  the  fourth,  the  weekly  average  being  \55. 

Of  the  8,212  deaths,  1,161  occurred  in  hospitals,  prisons,  and  lunatic 
asylums ;  532  in  the  North  Dublin  Union  Workhouse,  and  821  in  the  South 
Dublin  Union  Workhouse ;  a  total  of  2,514,  or  31  per  cent,  c^  the  total 
deaths  registered. 

Diseases. — The  number  of  deaths  from  zymotic  diseases  registered  during 
the  year  was  only  1,378,  or  16*8  per  cent,  of  the  totid  deaths,  or  in  the  ratio 
of  4*4  in  every  1,000  of  the  population.  The  average  yearly  number  of 
deaths  from  these  diseases  registered  during  the  previous  nine  years  was 
1,906,  or  23*3  per  cent,  of  the  average  anniud  mentality  from  all  causes,  and 
equal  to  6*1  in  every  1,000  of  the  population. 

Sixteen  deaths  were  caused  by  small-pox,  233  by  scarlet  fever,  250  by 
whooping  cough,  and  measles  66  against  202  in  1872.  ^*The  returns  for  the 
last  ten  years  show  that  in  any  year  in  which  the  mortality  in  Dublin  from 
one  of  these  diseases  is  large  the  deaths  from  the  other  are  comparatively  few, 
and  that,  generally  speaking,  they  succeed  one  another  in  alternate  order — 
one  or  other  of  them  being  prevalent  to  a  considerable  extent  every  year." 

The  various  forms  of  fever  caused  274  deaths,  53  by  typhus,  16  by  cerebro- 
spinal fever,  151  by  typhoid  or  enteric,  and  54  by  simple  continued  fever,  or 
*'  fever."  The  average  annual  number  of  deaths  from  fever  for  the  nine 
years,  1864-72,  was  390. 

206  deaths  were  caused  by  diarrhoea,  38  deaths  by  diphtheria,  109  by 
croup,  20  by  erysipelas,  and  14  by  quinsy. 

The  deaths  from  "constitutional"  diseases  amounted  to  1,665,  or  20  per 
cent,  of  the  total  deaths.  Phthisis  caused  1,050  deaths,  or  12  per  cent,  of  the 
total ;  bronchitis,  1,223  deaths,  or  15  per  cent,  of  the  total ;  pneumonia  or 
inflammation  of  the  lungs,  185;  apoplexy,  98;  paralysis,  184;  cephalitis 
mortatis  or  inflammation  of  the  brain,  74 ;  epilepsy,  44. 

Convulsions  proved  fatal  to  536  children. 

Disease  of  the  heart  and  circulatory  organs  killed  443,  19  from  aneurism  ; 
liver  disease,  146  ;  jaundice,  9;  inflammation  of  the  liver,  7 ;  spleen  disease, 
3 ;  Bright 's  disease,  52 ;  inflammation  of  the  bladder,  8 ;  inflanmiation  of  the 
kidneys,  7;  diabetes,  5;  imspecified  kidney  disease,  72. 
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There  were  recorded  L89  deatba  from  accident  or  iiegliKenee—iiicliidiD^  70 
firom  Incturea  and  coatiuiona,  42  from  bums  or  scalds,  52  from  drowning, 
and  4  from  poison — 16  cases  <^  homicide  and  II  of  giiicide  were  registered 
during  the  year.  "The  table  shows, -by  diseases  and  quarterly  periods, 
the  deaths  re^iiiered  in  the  Dublin  Registration  District  in  1873 ;  the  deaths 
&om  each  disease  rtgittered  in  1864-72  respectively ;  and  ihe  number  of 
deaths  from  each  disease  to  erery  100  deaths  from  all  caoiea  in  1873 ; — 
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The  denth-rftW  in  Dublin  is  hi^h,  but  there  are  certain  factora 
affecting  it  which  are  oot  taken  into  account  in  comparing  Dub* 
lin  morialitj  with  that  of  other  eities.  31  per  cent,  of  the  deaths 
registered  occurred  in  hospitals,  poor-houses,  and  lunatic asjlums. 
Now,  a  large  number  of  the  persons  who  died  i  n  these  institutions 
bad  lived  in  the  South  and  North  Dublin  Unions — districts  which 
stretch  for  miles  into  the  open  country.  ]f  these  persons  had  died 
where  they  usually  had  resided  their  deaths  would  have  seriously 
increased  the  mortality  of  the  rural  districts,  and  diminished  that 
of  the  city.  The  mortality  of  the  North  Dublin  district  in  1673 
was  27  in  every  1,01)0  of  the  people.  The  population  of  this 
district  is  108,67G,  but  that  of  the  whole  Poor  Law  Union, 
of  which  North  Dublin  forms  a  part,  is  134,091.  In  the  rural 
districta  inhabited  by  25,415  souls,  there  are  no  hospitals  or  work- 
houses, and  therefore  the  deaths  amongst  the  rural  population 
which  occur  in  public  institutions  are  all  within  the  North  Dublin 
City  district,  and  serve  to  swell,  but  only  apparently,  the  civic 
death-rate.  In  London,  with  the  mortality  of  which  it  is  usual 
to  compare  that  of  Dublin,  the  union  districts  are  nearly  coter- 
minous with  the  registrar's  areas.  The  stated  death-rate  of  that 
city  is  its  real  one. 

FOREIGN  VITAL  STATISTICS. 

In  tbe  valuable  report  of  the  Board  of  Health  of  New  York  for 
the  year  ended  April  30th,  1873,  the  population  and  death-rates 
of  a  large  nnmher  of  cities  are  given,  from  which  the  following 
statistics  are  extracted  : — 

DBATH-RATES  IN  CITIE3  DURING  THE  TEAR    l«7t. 
CITIES  IN  AMERICA. 
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DEATH-RATE  AFFECTED  BY  BIRTH-RATE. 

Mr.  Watt,  of  Montreal,  endeavours  to  prove  what  he  terms  the 
fallacies  of  the  Registrar -Grenerars  conclusioQs  with  respect  to  the 
mortality  tables  of  towns.  He  states  that  the  mere  death-rate  of  a 
place  is  no  criterion  as  to  ita  salubrity,  unless  corrected  by  means 
of  factors  taken  from  the  birth-rate.  The  im migration  into  or  the 
emigration  out  of  a  town  also  aStiCt  the  conclueions  deducible  from 
the  mortality  tables.  Dr.  Letheby  agrees  with  Mr.  Watt.  He 
states — 

"  In  the  weekly  and  quarterly  returns  of  the  Registrar-General, 
the  death-rates  of  certain  British  and  contireutal  towns  and  cities 
are  bo  prominently  stated  that  the  reader  is  apt  to  conclude  they 
are  the  direct  expressions  of  their  sanitary  condition.  But  nothing 
can  be  more  fallacious ;  for  the  town  with  the  lowest  death-rate 
may  be  the  most  unhealthy,  and  so  also  conversely.  To  take,  for  ex- 
ample, the  list  of  places  referred  to  by  the  Registrar-General  in  his 
quarterly  report,  it  would  seem  that  Dublin,  with  a  dealh-rate  of 
22*72  per  1,000  of  the  population,  must  he  considerably  more 
healthy  than  Liverpool  with  a  mortality  of  27*29  per  1,000.  In 
reality,  however,  it  is  the  reverse ;  for,  if  measured  by  the  birth- 
rate as  well  as  the  death-rate,  it  will  be  found  that  Liverpool  is  in 
u  better  sanitary  condition  thaTi  Dublin,  Taking,  in  fact,  the 
average  birth-rate  (35'08  per  1,000)  and  the  death-rate  (22'58 
per  1,000)  of  England  as  the  standards  for  comparison,  it  will  be 
■een  that  the  actual  death-rates  of  these  pieces  during  the  year 
which  has  just  expired  are  very  different  from  the  calculated 
death-rates ;  and  that  little  or  no  estimate  can  be  made  of  the  com- 
parative salubrity  of  these  places  by  mere  reference  to  the  observed 
death-rates. 

*  In  ihscitlu  mukxl  wltli  ■  aUr  tb«  populatloa  U  wUmited  i  In  otbtn,  ulual. 
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Relation  between  Birth  and  Death-rate. 


Observed  Annual  Birth-batb  and  Dbath-rate  per  1,000  of  the 
Population,  and  the  calculated  Death-rate. 


Annual  Rate  per  1,000  Livino. 

Calculated 

Difference 

Births. 

Deaths. 

Death- 
rate. 

of  actual 
Deaths. 

Birmingham 

35-65 

20-35 

22-94 

—  2-59 

Bristol      

36  09 

22-64 

23-23 

—  0-59 

x^eeus        •.•         •••         ... 

40-86 

27-26 

26-30 

hO-96 

Sheffield    ...         ... 

36-83 

25-94 

24-86 

-1-08 

Newcastle-on-Tyne 

38-88 

26-27 

26-02 

-1-25 

London     ..•         ...         ... 

35  4S 

24-13 

22-83 

-1-30 

Bradford 

37-94 

26-03 

24-44 

f-1'59 

Salford     

39-47 

27-67 

25-41 

[-2-26 

Liverpool... 

36-93 

29-07 

23-77 

»- 

^5-30 

Manchester          

35-91 

2915 

2311 

-6-04 

Edinburgh           

37-64 

30-03 

24  .23 

[-6-40 

Berlin       ••• 

41-78 

33  61 

26-89 

-6-72 

Dublin      

25-93 

23-81 

16-69 

-7-12 

Glasgow   ...         ... 

40-11 

34-23 

25-82 

-8-41 

England  (average) 

35-08 

22«58 

22-58 

0-00 

Austria     

40-45 

80-85 

26-63 

+  4-42 

France      

26-68 

23-27 

17-17 

+  6-11 

It  is  but  fair  to  state,  that  in  the  full  reports  published  by  the 
Registrar- General  he  points  out  that  fallacious  conclusions  might 
be  drawn  from  his  statistics ;  and  he  explains  the  necessary  cor- 
rections which  must  be  made  in  comparing  the  mortality  returns 
of  towns  with  those  of  the  rural  districts.  In  the  weekly  returns 
published  in  the  newspapers  these  corrections  are  not,  however, 
given ;  and  consequently  the  inhabitants  of  very  unhealthy  towns, 
the  observed  death-rate  of  which  may  happen  to  be  low,  conclude 
from  the  Registrar-Generars  returns  that  their  sanitary  state  is 
excellent. 


REGISTRATION  OF  DISEASE  AND  DEATH. 

Sanitarians  generally  attach  great  importance  to  the  periodi- 
cal publication  of  the  status  of  disease.  It  has  been  suggested  that 
the  usual  weekly  returns  of  illness  made  out  by  the  ordinary  poor- 
law  medical  officers  should  be  applied  in  such  a  way  as  would 
render  them  available  for  national,  instead  of  purely  local  purposes. 
Each  dispensary  physician  makes  a  weekly  return  to  his  board  of 
guardians ;  a  copy  of  this  return  might  be  forwarded  to  a  central 
office — for  example,  to  the  office  of  the  Registrar-General— where 
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tbe  facts  contained  in  it,  and  other  similar  returns,  would  be  classi- 
fied, and  published  with  reports  upon  them,  conTeying  valuable  in- 
formation to  the  local  health  authorities  and  to  the  general  public. 

If  a  system  of  disease  registration  were  initiated  by  the  poor-law 
authorities,  statistics  of  disease  would  very  soon  follow  from  hos- 
pitals, infirmaries,  asylums,  private  dispensaries,  medical  relief 
associations,  and  from  other  sources :  even  private  practitioners 
might  ultimately  be  induced  to  co-operate  in  securing  a  really 
general  national  system  of  disease  registration,  which  would  be 
invaluable  as  a  means  of  investigating  the  etiology  of  the  zymotics, 
and  perhaps  of  other  maladies. 

In  the  second  report  (vol.  iii.)  of  the  Royal  Sanitary  Com- 
mission, we  learn  that  the  Commission  heard  evidence  relative  to 
death  registration  in  Ireland.  Dr.  W.  M.  Burke,  the  medical 
superintendent  of  statistics,  gave  very  strong  testimony  against  the 
present  system  of  registration,  which,  especially  in  the  country 
districts,  was  **  very  imperfect.**  Dr.  Burke  stated  that  the  form 
of  death  register  (which  is  prescribed  in  the  act  applicable  to  Ire- 
land) is  objected  to  by  medical  men,  because  in  signing  it  they 
testify  to  the  actual  death,  which  in  most  cases  they  do  not  wit- 
ness, or  of  which  they  have  no  ocular  proof.  Tbe  certificate  to  be 
signed  by  the  medical  attendant  should  merely  state  the  maladies 
under  which  the  deceased  laboured  when  last  seen  by  tbe  medical 
attendant.  Dr.  Burke  stated  that  medical  men  **  very  often" 
refuse  to  sign  death  certificates.  In  reply  to  a  question  put  to  him, 
he  said  '^  medical  men  object  more  to  the  wording  of  the  certifi- 
cate than  anything  else.  I  think  I  can  illustrate  this  by  a  circum- 
stance which  occurred  in  Dublin :  I  cannot  fix  the  date  of  the 
occurrence,  but  it  is  not  very  long  since.  A  physician,  in  large 
practice  in  Dublin,  was  told  that  a  patient  of  his  was  dead.  The 
physician,  on  being  informed  of  his  death,  went  up  to  the  patient's 
room  and  found  him  alive.  The  certificate  goes  on  to  say,  *  I 
hereby  certify  that  I  attended'  so-and-so ;  '  who  was  apparently 
aged,  or  was  stated  to  be  aged,'  so  many  years.  *  That  I  last  saw 
him  on'  such  a  date,  '  and  that  he  died  on  a  certain  day ;  that  the 
cause  of  his  death  was'  so-and-so ;  *  and  that  the  disease  had  con- 
tinned  for*  a  certain  period.  The  physicians  and  surgeons  of  Ire- 
land object  to  be  asked  to  furnish  all  those  details,  and  to  furnish 
them  gratuitously.  In  the  majority  of  cases  they  say  that  they 
may  not  have  been  present  when  the  patient  died ;  and  all  the 
evidence  they  have  of  the  patient's  death  is  the  information  which 
they  receive  from  some  of  the  family,  or  other  persons.  They  are, 
generally  speaking,  willing  and  anxious  to  certify  as  to  the  cause 
of  death,  but  they  object  to  be  informants  of  tbe  death." 

One — and  the  chief — cause  of  the  defect  in  the  registration  of 
births  and  deaths  in  Ireland  is  the  negligence  of  the  people.  There 
should  be  a  heavy  penalty  imposed  upon  those  whose  duty  it  is  to 
register  those  events.  Dr.  Burke  said  that  the  services  of  the 
police  could  be  rendered  available  in  ascertaining  the  occurrence 
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of  births  and  deaths.  These  events  could  hardly  take  place  in  the 
rural  districts  without  coming  to  the  knowledge  of  the  police,  if 
the  latter  had  a  special  reason  for  acquiring  such  information.  The 
special  reason  should  be  a  douceur  in  the  shape  of  a  small  coin. 
I  believe  that  if  the  services  of  the  police  were  enlisted  in  this 
matter,  the  registration  of  vital  statistics  in  Ireland  would,  so  far 
as  ascertaining  the  number  of  births  and  deaths  is  concerned,  soon 
approach  perfection. 

It  is  evident  that  the  birth-rate  amongst  a  population  cannot  be 
actually  determined  if  the  still-born  children  are  not  taken  into 
account.  The  births  of  still -bom  children  are  not  registered  in 
Ireland  ;  and  Dr.  Burke  stated  that  it  would  be  impracticable  to  do 
80  :  it  would,  however,  be  most  desirable  to  make  their  registration 
compulsory,  for  in  such  case  a  large  proportion  of  them  would 
be  recorded  in  the  registrars'  lists. 

Dr.  Burke  is  of  opinion  that  practitioners  would  not,  and  should 
not,  afford  information  relative  to  the  diseases  from  which  their 
private  patients  suffered.  He  thinks  the  statistics  of  disease  could 
be  sufficiently  collected  from  hospitals,  dispensaries,  work-houses, 
lunatic  asylums,  jails,  and  public  institutions.  The  statistics  ob- 
tained from  these  sources  would,  according  to  Dr.  Burke,  give  a 
fair  account  of  disease  generally  in  the  country.  As  practitioners 
constantly  publish  cases  of  disease  occurring  amongst  their  private 
patients,  suppressing,  of  course,  their  names,  they  might  probably 
see  no  impropriety  in  furnishing  to  the  registrars  periodically  con^ 
Jidential  statements  (omitting  names),  showing  the  number  of 
cases  of  particular  disease  which  they  had  treated  during  a  par- 
ticular time,  and  within  certain  areas. 

Sir  Dominic  Corrigan  condemns  the  form  of  death  certificate  at 
present  in  use ;  and  he  states  that  he  refused  to  sign  death  certifi- 
cates ;  for  only  once  during  the  last  eight  years  which  have 
occurred  since  the  passing  of  the  Registration  Act  was  he  able  to 
testify  from  actual  personal  knowledge  to  the  time  at  which  the 
death  of  a  patient  occurred. 

**  Let,"  says  Sir  Dominic,  '*  the  Legislature  mend  its  ways  and 
correct  the  present  defective  state  of  the  law,  without  expecting 
the  medical  profession  to  sacrifice  truth  and  self-respect  to  prop 
blundering  Acts  of  Parliament. 

"  I  hope  this  state  of  things  will  soon  be  amended.  A  revised 
code  of  sanitary  laws  is  almost  now  under  consideration,  and  I 
trust  our  legislators  will  learn  that,  in  framing  such  laws,  they 
should  seek  tor  assistance  from  those  bodies  that  understand  the 
subject.** 

The  Irish  Census  Commissioners,  in  their  report  for  1851, 
included  in  their  Social  Survey  an  inquiry  as  to  the  health  of 
the  people,  and,  by  means  of  forms  constructed  for  the  pur- 
pose, ascertained  not  only  the  number  of  the  sick  in  hospitals, 
workhouses,  and  sanitary  institutions,  but  also  the  number  of  persons 
labouring  under  sickness  in  their  own  homes,  together  with  the 
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description  of  the  disease  nnder  which  they  suffered.  Similar 
inquiries  were  made  by  the  Commissioners  of  1861  and  1871,  and 
the  following  are  the  general  results  afforded  by  each : — On  the 
night  of  the  30th  March,  1851,  the  number  of  persons  labouring 
under  permanent  or  temporary  diseases  in  Ireland  was  found  to  be 
104,495,  or  1,595  in  every  100,000  of  the  population.  On  the 
night  of  the  7th  of  April,  1861,  the  number  was  76»008,  or  1,311 
in  a  like  number  of  the  population ;  and  on  the  night  6f  the  2nd  of 
April,  1871,  the  number  returned  was  but  71,612,  or  1,324  in  every 
100,000  persons.  It  must,  however,  be  borne  in  mind  that  these 
numbers  include  persons  afflicted  with  permanent  diseases,  such  as 
deaf-dumbness,  blindness,  &c. 

The  following  table  shows  the  number  of  persons  returned  on 
the  three  occasions  as  suffering  from  zymotic  diseases : — 
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From  the  foregoing  table  it  will  be  observed  that  in  1851  as  many 
as  534  in  every  100,000  of  the  population  were  suffering  from 
zymotic  or  epidemic  diseases ;  that  in  1861  the  proportionate 
number  was  169;  and  that  in  1871  it  was  but  97.  The  disease 
in  this  class  most  prevalent  on  each  occasion  was  fever,  from  which 
as  many  as  13,777  were  suffering  on  the  census  night  in  1851 ; 
2,350  in  1861;  and  but  2,070  in  1871.  It  may,  therefore,  be 
inferred  from  these  comparisons  that  the  state  of  public  health  in 
Ireland  was  favourable  in  1 87 1. 

If  the  number  suffering  from  permanent  diseases,  such  as  deaf- 
dnmbness,  blindness,  insanity,  idiocy,  &c.,  were  excluded  from  the 
total  of  sick  returned  in  1871,  there  would  be  a  balance  of  42,390 
persons  labouring  under  diseases  which  are  for  the  most  part 
temporary.  The  daily  average  of  deaths  registered  during  the 
months  of  April,  May,  and  June,  1871 — the  quarter  which  includes 
the  census  day — amounts  to  246*6,  so  that  the  rate  of  mortality  to 
sickness  would  be  as  1  to  every  171*9-     The  number  of  the  sick,, 
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however,  includet  UMay  suffering  from  diseases  which  do  not  prove 
fatal,  and  which  t«nd  materiall;  to  make  this  ratio  bo  low. 

In  reference  to  the  permanently  diseased,  it  may  be  interesting 
to  know  the  number  of  the  deaf  and  dumb,  blind,  idiotic,  and 
lunatie  persons  in  the  United  Kingdom  at  the  time  of  taking  tke 
census  of  1871i  and  I,  therefore,  insert  the  following  table,  from 
which  it  may  be  learned  that  in  Ireland  the  ratio  of  the  two  first 
classes  of  afflicted  persons  to  the  population  ie  much  higher,  and 
that  of  the  idiotic  lower,  than  in  eilher  England  or  Scotland,  whilst 
the  ratio  of  the  insane  to  the  population  is  higher  than  in  England 
and  lower  than  in  Scotland. 
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CHAPTER  V. 

WATER  SUPPLIES. 

Within  the  last  twenty  years  great  attention  has  been  given  to 
the  subject  of  the  water  supplies  of  towns,  and  the  chemical  exa- 
mination of  water  from  private  wells  has  of  late  become  very 
general.  During  the  middle  ages  almost  every  European  town 
was  supplied  with  water  derived  from  superficial  wells  situated 
within  the  urban  limits.  At  the  present  time,  although  an  elabo- 
rate system  of  sewerage  works  conveys  the  waste  matters  of  towns 
into  rivers  or  the  ocean,  the  water  of  town  wells  and  pumps  is  often, 
nay  generally,  loaded  with  dangerous  organic  matter.  We  may 
therefore  easily  imagine  how  impure  must  have  been  the  water  ol^ 
tained  from  town  wells  in  medieval  ages,  when  the  soil  was  satu- 
rated with  those  waste  animal  and  vegetable  matters  which  in 
modern  times  are  haply,  for  the  most  part,  got  rid  of  by  sabter- 
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ranean  conduits.      In  former  ages  the  mortality  of  towns  was 
frightfully  in  excess  of  that  of  country  districts.   In  many  instances 
the  death-rate  of  a  crowded  city  was  more  than  double  that  of 
rural  districts  situated  under  the  same  climatic  conditions.   Narrow 
streets,  overcrowded  and  ill-ventilated  tenements,  defective  provi* 
sion  for  the  removal  of  effete  matters,  and  personal  uncleanliness 
were  prime  causes  of  the  shortness  of  human  life  in  mediaeval  times, 
indeed,  in  towns  long  after  that  gloomy  period  of  European  history 
bad  passed  away.    But  a  prime  factor  in  the  causes  of  the  unheal - 
thiness  of  towns  was  the  bad  water  which  their  wells  supplied. 
When  fearful  epidemics  decimated  the  inhabitants  of  cities  the  cry 
often  arose  that  the  wells  were  poisoned.      This  complaint  was  in 
general  only  too  true ;  but  the  poison  in  the  wells  was  not  put  into 
them  designedly — it  was  derived  from  the  foul  drainage  of  the  soil, 
tainted  with  the  matters  thrown  out  from  the  bodies  of  the  sick. 
In  former  times  one  of  the  most  active  agents  in  spreading  epi- 
demic diseases  amongst  crowded  centres  of  population  was  impure 
potable  water. 

During  recent  years  matters  with  respect  to  supplies  of  water 
for  domestic  purposes  in  town  and  country  appear  to  be  very  much 
reversed.  Formerly  the  citizen,  as  a  rule,  was  obliged  to  driuK 
water  of  a  bad  or  doubtful  quality,  whilst  the  denizen  of  country 
parts  could  easily  get  his  draughts  of  the  pure  element  from 
crystal  spring  or  sparkling  rivulet.  Now,  the  inhabitants  of  the 
larger  towns  are  gradually  giving  up  the  use  of  pump  water,  and 
are  substituting  therefor  pure  water  obtained  from  distant  lakes 
and  rivers.  On  the  other  hand,  owing  to  various  causes,  the  water 
used  for  domestic  purposes  in  the  country  is  not,  in  general,  as  pure 
as  it  was  in  the  middle  ages.  In  the  first  place,  the  rural  popu- 
lation has  increased,  and  there  is,  consequently,  more  effete 
animal  matter  thrown  into  the  soil.  Secondly,  tillage  husbandry, 
which  includes  the  application  of  large  quantities  of  manure  to  the 
land,  has  been  largely  extended.  It  may  be  that  the  potable  water 
in  use  in  country  districts  is  not  greatly  inferior  to  that  used  in  the 
middle  ages ;  but  that  there  is  some  deterioration  in  its  quality  is 
certain  ;  and  this  fact  is  evident,  that  most  of  the  large  towns  are 
now  supplied  with  better  water  than  is  usually  obtainable  in  villages 
and  in  a  large  proportion  of  detached  country  houses. 

The  ocean  is  the  indirect  source  of  all  the  water  of  our  rivers 
and  springs.  The  heat  of  the  sun's  rays  is  continuously  dis- 
tilling the  water  from  the  ocean's  surface,  and  converting  it  into 
invisible  vapour,  or  gas.  The  air  holds  this  vapour,  or  steam,  in 
solution,  somewhat  in  the  same  way  that  sugar  is  dissolved  in 
water,  and  the  warmer  the  air  is,  the  greater  is  the  quantity  of 
water  vapour  which  it  is  capable  of  holding  in  solution.  There  are 
continued  currents  in  the  atmosphere,  and  the  air  which  to-day 
overlies  the  ocean  may  to-morrow  be  a  hundred  miles  from  the  sea. 
When  the  temperature  of  air  saturated  with  watery  vapour  becomes 
lowered,  then  its  capacity  for  holding  water  in  solution  being  dimi- 
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nished,  a  portion  of  that  substance  is  condensed  and  assumes  some 
liquid  or  solid  form,  such  as  rain,  snow,  ice,  or  dew.  Mountain 
tops  cool  the  air,  and  hence  much  of  the  rain  that  falls  descends  on 
the  uplands.  Of  the  water  derived  from  this  atmospheric  source, 
a  small  proportion  evaporates  into  the  air,  and  the  remainder  gra- 
dually drains  into  the  ocean,  from  which,  in  the  progress  of  time, 
it  wiU  be  again  converted  into  vapour.  On  its  way  to  the  sea  it 
gathers  itself  together — ^so  to  speak — and  forms  rivers.  The 
smallest  springs  and  the  largest  rivers  are  produced  from  drainage 
water ;  and  wells  made  by  digging  deep  into  the  earth  intercept  a 
portion  of  the  underground  drainage  water  ere  it  reaches  a  river. 

Our  water  supplies  being  directly   derived  from  drainage,  it 
follows  that  the  nature  of  the  rock  or  soil  from  which  this  indispen- 
sable fluid  is  collected  exercises  some  influence  upon  its  composi- 
tion.     In  soils  there  are  a  great  many  substances  which  water  is 
capable  of  dissolving.     The  water  in  the  soil  usually  contains  car- 
bonic acid  gas,  whereby  it  is  enabled  to  dissolve  chalk  and  other 
substances  which  are  insoluble  in  pure  water.     Most  of  these  sub- 
stances are  used  as  food   by  plants;  and  although  they  are  so 
soluble  in  water  out  of  the  soil,  there  is  a  beautiful  provision  of 
Nature  which  prevents  the  drainage  water  from  removing  them, 
except  in  small  quantities,  from  the  soil ;  for  otherwise  the  most 
fertile  land  would  speedily  be  deprived  of  its  plant-food  and  be 
rendered  barren.    Drainage  water,  however,  always  contains  some 
solid  matters  dissolved  in  it,  and  their  amount  chiefly  depends  upon 
the  nature  of  the  rocks  which  form  the  drainage  area,  or  catch' 
ment  basin,  as  the  dihtrict  yielding  the   water  is  termed.     The 
Plutonic,  or  igneous  rocks — granite,  syenite,  trap,  porphyry,  &c. — 
aflbrd,  with  few  exceptions,  very  pure  water.     The  millstone  grit 
yields  also  very  good  water,  but  generally  somewhat  harder  than 
that  obtained  from  granite  and  gneiss.      In  general,  the  lias  (cer- 
tain mixtures  of  clays  and  limestones),  limestone,  and  chalk  yield 
water  not  equal  in  purity  to  that  obtained  fuom  the  granitic  rocks, 
but  having  a  much  pleasanter  flavour,  owing  to  the  large  quantity 
of  carbonic  acid  gas  which  it  holds  in  solution.     This  water  b 
usually  very  hard.     The  water  from  dolomite,  or  magnesian  lime- 
stone, and  rocks  containing:  gypsum  resembles  the  chalk  water,  but 
it  is  not  nearly  so  wholesome,  owing  to  the  bad  eflects  which  the 
sulphate  of  lime  (gypsum,  or  plaster  of  Paris)  produces  on  the 
stomach  and  other  organs.      The  water  from  sandstones  and  rich 
soils  under  cultivation  is  generally  impure.     Surface  drainage  and 
subsoil  water  are  occasionally  good  enough  to  be  used  for  domestic 
purposes,  but,  as  a  rule,  they  are  to  be  regarded  with  suspicion. 
Marsh  water  and  water  contaminated  with  sewage  are  extremely 
dangerous,  and  should  never  be  used.     The  well  water  derived 
from  the  drainage  of  the  surface  of  the  ground  is  not  so  pure,  as  a 
general  rule,  as  that  obtained  by  sinking  deep  into  the  earth.    The 
composition  of  shallow  wells  constantly  varies,  whilst  that  of  very 
deep  wells,  and  especially  of  the  kind  termed  «•  artesian,"  is  nearly 
constant.  "^ 
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The  drainage  of  the  ground  is  affected  not  merely  by  the  geolo- 
gical character  of  the  rocks  through  which  it  flows,  but  also  by  the 
density  of  the  population,  the  state  of  the  water  shed,  and  the  pro- 
visions for  the  removal  of  organic  refuse.  In  every  place  where 
a  dense  population  exists,  it  is  almost  physically  impossible  that 
the  surface  water  which  supplies  the  superficial  wells  could  be 
pure.  In  country  districts  this  kind  of  water  is  occasionally  very 
pure,  owing  to  the  absence  of  manure,  or  because  the  drainage  is 
obtainable  from  a  thin  and  grass-covered  soil.  The  deeper  the 
well  is  the  greater  is  the  drainage  area  which  supplies  it.  A  shallow 
well  often  collects  only  the  drainage  of  a  few  hundred  square 
yards ;  in  which  case  the  liquid,  not  having  been  subjected  to  pro- 
longed contact  with  the  purifying  clay,  is  almost  certain  to  contain 
organic  impurities  in  excess.  When  making  a  well  these  points 
should  be  fully  considered.  If  the  well  be  only  six  or  eight  feet 
deep,  care  must  be  taken  not  to  have  a  cesspool  or  manure  heap  on 
any  part  of  the  catchment  area,  for  otherwise  some  oozings  from 
the  manure  would  be  sure  to  get  into  the  well.  For  this  reason,  if 
for  no  other,  liquid  manure  tanks  and  cesspools  should  be  so  con- 
structed as  to  prevent  the  leakage  of  their  contents.  They  should 
also  be  placed  as  far  as  possible  from  the  well — an  observation 
which  applies  with  equal  force  to  sewers. 

A  large  proportion  of  the  cases  of  well-water  pollution  which 
comes  under  my  notice  arises  from  leakages  from  sewers. 

Lake  water  in  these  countries  is  usually  very  pure  ;  in  some  of 
the  Welsh  lakes  I  have  found  little  more  than  0.001  per  cent,  of 
solid  matters  held  in  solution.  It  is,  however,  owing  to  its  soft- 
ness, and  in  summer,  relatively  high  temperature,  not  so  palatable 
as  spring  water.  The  relative  values  of  spring  (including  well) 
water  and  that  of  rivers  is  a  point  difficult  to  be  decided.  In 
many  densely  populated  districts  the  rivers  are  so  largely  polluted 
with  sewage  from  towns  that  their  waters  are  inferior  to  that  of  the 
wells.  On  the  other  hand,  in  purely  pastoral  or  agricultural  districts 
the  wells  are  more  generally  contaminated  with  organic  impurities 
than  the  rivers.  The  motion  of  the  water  of  rivers,  and  the  action  of 
aquatic  plants  which  grow  in  them,  tend  to  destroy  its  organic  impviri 
ties.  As  a  rule,  river  water  is  soft,  and  spring  water  hard.  I  have 
often  found  the  well  waters  of  a  district  to  contain  from  50  to  80 
g^ins  of  solid  matters  per  gallon,  whilst  the  rivers  flowing  through 
it  held  in  solution  only  three  or  four  grains  of  solid  matters  per 
gallon.  Sometimes,  however,  there  is  a  remarkable  similarity  between 
the  water  of  a  river  and  that  of  adjacent  wells.  This  I  found  to 
be  the  case  with  a  spring  which  supplies  the  town  of  Carrick- 
on-Suir,  County  of  Tipperary,  with  water,  its  composition  being 
almost  identical  with  that  of  the  river  Clareen,  as  shown  in  the 
following  table : — 
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Composition  of  Waters  used  in  Carrick-on-Suir.    An  Imperial  Gallon , 

70,000  Grains,  of  each  contains  : 


Clareen 

1 

Clareen 

Well 

Biyer. 

Grains. 

Grains. 

Solid  Matters         

••• 

16.000 

14.600 

Including: — 

Albuminoid  Nitrogen 

•        ••• 

••• 

0.005 

0.004 

AmmoniE...            ••• 

••• 

••• 

0.003 

0.002 

Nitrous  Acid          

••• 

None. 

None. 

Nitric  Acid             

••• 

••• 

Faint  trace. 

Faint  trace. 

Sulphate  of  Calcium         

••• 

2.100 

1.500 

Chlorine      •••        •••        •••        ••• 

••• 

0.500 

0.300 

Eain  water,  caught  on  the  roofs  of  houses,  is  in  country  districts 
usually  very  pure  ;  but  in  towns  and  populous  suburban  localities 
it  often  contains  soot,  coal  ashes,  and  various  others  matters  which 
It  meets  with  in  its  descent  through  the  air  or  on  the  house-tops. 
The  more  serious  impurities  of  rain  water  appear  to  be  the  result 
of  the  common  practice  of  storing  it  in  uncovered  barrels  or  open 
cisterns,  in  situations  contiguous  to  the  ash-pit.  I  have  frequently 
examined  the  sediment  from  the  rain  water  stored  in  suburban 
houses,  and  almost  invariably  found  it  to  contain  coal  ashes,  vege- 
table refuse,  and  similar  matters.  I  would,  therefore,  recommend 
that  as  wide  a  space  as  possible  should  separate  the  ash-pit  and 
water  cistern.  Water  barrels  and  cisterns  and  their  conduits  re- 
quire to  be  cleaned  very  often  ;  and  those  vessels  should  be  care- 
fully covered,  and  the  water,  when  required,  drawn  off  by  means 
of  a  stop-cock.  The  mouths  of  wells  should  be  kept  covered ;  and 
if  their  sides  be  built  of  brick  or  stone,  and  cemented  on  the  inside, 
the  water  will  be  kept  free  from  much  impure  matter. 

A  rainfall  of  thirty  inches  per  annum  delivers  678,000  gallons 
of  water  per  acre,  or  about  212  gallons  on  each  square  yard.  In 
order,  therefore,  to  estimate  the  supply  of  rain  water,  it  is  only 
necessary  to  ascertain  the  amount  of  the  rain-fall  and  the  area  of 
the  roof  or  other  surface  on  which  it  is  caught. 

It  has  been  calculated  that  one  seventy- fourth  part  of  the  rain- 
fall would  afford  sufficient  water  for  all  the  human  beings  and  lower 
animals  in  England  ;  a  less  proportion  would  suffice  for  Ireland* 

Mr.  Bailey  Denton,  the  eminent  engineer,  has  suggested  a 
method  of  supplying  villages  and  small  towns  with  good  water  and 
in  sufficient  quantities.  He  proposes  to  collect  in  reservoirs  all 
the  drainage  from  the  subsoil  when  it  has  penetrated  to  the  extent 
of  about  four  feet.  By  this  operation  the  land  would  be  deprived 
of  its  excess  of  moisture,  and  reservoirs  of  very  soft  and  whole- 
some water  would  be  collected  for  the  use  of  the  villagers  or  towns- 
folk.    In  the  case  of  a  village  containing  400  inhabitants,  and  re- 
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quiring  for  each  individual  a  daily  supply  of  10  gallons,  a  reser- 
voir of  7^  feet  deep,  and  covering  4-lOths  of  an  acre,  would  be 
required.  This  pond  would  contain  720,000  gallons— *a  quantity 
which,  making  allowance  for  evaporation  and  waste  in  other 
ways,  would  afford  120  days'  supply,  without  being  replenished. 
The  cost  of  a  reservoir  of  this  size  is  estimated  by  Mr.  Denton  at 
£415.  Sanitary  engineers  and  medical  men  have  highly  commen- 
ded Mr.  Denton's  scheme.  In  seasons  of  drought  and  heat  the 
water  of  such  shallow  ponds  as  those  proposed  by  Mr.  Denton 
would  become  greatly  deteriorated  in  quality,  and,  perhaps,  it 
would  be  a  better  plan  to  select  a  good  water  shed  sufficient  to 
supply  the  wants  of  a  number  of  small  towns  and  villages.  The 
Corporation  of  Manchester,  who  have  a  magnificent  water  reser- 
voir, supply  villages  twenty  miles  distant  from  the  works  at  charges 
considerably  under  the  cost  of  the  water  supplies  provided  by  Mr. 
Denton's  method. 

Water  used  in  towni^,  and  even  in  villages,  should,  if  at  all  pos- 
sible, be  collected  at  a  distant  place,  and  conveyed  to  the  points  of 
consumption  by  iron  or  other  tubes.  It  is  most  desirable  to  have 
the  water  stored  in  a  reservoir,  situated  at  a  considerable  height 
above  that  of  the  place  where  it  is  to  be  used.  By  this  means  the 
water  will  be  delivered  with  sufficient  pressure  to  enable  it  to 
ascend  to  the  highest  points  of  the  houses,  obviating  the  use  of  the 
force  pump.  The  supply  should  be  a  continuous  one,  for  an  inter- 
mittent supply  necessitates  the  use  of  cisterns,  and  those  are  apt  to 
become  foul.  When  cisterns  are  used  they  should  be  frequently  and 
thoroughly  cleansed.  Slate  cisterns  answer  best  when  the  water 
stored  in  them  is  soft,  and  either  slate  or  iron  may  be  used  with 
hard  waters.  It  is  most  important  to  keep  cisterns  carefully  covered 
up,  and  the  water  should  be  taken  from  them,  not  by  dipping 
vessels  into  their  contents,  but  by  means  of  stop-cocks,  with  high- 
pressure  water  strong  pipes,  and  taps  must  be  used  of  peculiar 
structure. 

The  Vartry  water  delivered  in  Dublin,  being  derived  from  a 
reservoir  which  is  situated  at  a  much  greater  elevation  than  the  city, 
exerts  great  pressure^  upon  the  water  pipes,  and  is  capable  of 
ascending  through  them  to  a  considerable  height 

As  under  the  provisions  of  the  Public  Health  Act,  1874,  many 
of  the  sanitary  authorities  are  likely  to  supply  their  districts  with 

'  The  great  danger  attending  the  supply  of  water  at  high  pressure  is  the 
bursting  of  house  pipes,  either  by  the  force  of  the  water  or — as  in  the  case  of 
any  other  kind  of  water — ^by  its  sudden  and  rapid  expansion  in  the  act  of 
freeziDg.  However,  by  cutting  off  the  supply  where  it  enters  the  house, 
and  leaving  the  mouth  of  the  pipe  open,  the  risk  of  bursting  by  pressure  is 
avoided ;  and  if  the  pipes  be  kept  empty,  except  when  the  water  is  actually 
running,  they  cannot  be  burst  by  frost. 

An  arrangement  known  as  "  Kidd's  patent  safety  apparatus*'  has  been 
brought  into  use  lately,  to  accomplish  these  objects  automatically.  Like 
many  other  inventions,  it  has  been  found  in  the  actual  working  of  it  that  its 
construction  could  be  simplified,  and,  at  the  same  time,  its  action  rendered 
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good  and  high  presture  water,  the  following  rules  relative  to  the 
use  of  (lipe  water  id  Dublin  may  prove  useful : — 

KULBB  UID   REODI-lTTOirB. 

1.  No  "  eommntii cation-pipe"  for  convey aace  of  iraUir  from  tbe  wsCenrorki 
of  the  Corporation  into  anj  premisea  shall  hereafter  be  laid  until  after  the 
point  or  place  aC  nhich  such '''  communicHtion-pipe"  ia  proposed  to  be  bronght 
into  mch  premisea  Hhall  have  had  the  approral  of  the  Corporation. 

more  complete.      The  diagrams  eiplain  its   im- 
proved construction. 

Two  cocks,  A  and  B,  figure  3,  are  placed  on  the 
supplj  main  C.  Where  it  enters  the  house,  a  small 
metal  tank  D,  similar  to  those  used  for  regulating 
the  supply  to  kitchen  range  boilers,  is  placed  under- 
neath, and  a  "  notice"  or  overfloir  pipe  E  ia  con- 
ducted into  this  tank  from  the  highest  house  <ns- 
tem.  The  lever  of  cock  B  carries  a  large  copper 
ball  Sx,  and  ia  connected  with  the  lever  of  cock  A 
b7  a  link  K,  also  shown  in  fig.  2.  Cock  Bhas  two 
apertures  in  it,  as  shown  at  figure  1 ,  and  discharges 
into  tank  D.  From  the  bottom  of  tbe  tank  a  pipe 
M  opens,  which  may  be  taken  to  any  distance,  or 
have  any  number  of  branches.  It  is  intended  that 
all  the  water  used  in  the  basement  story  should  be 
taken  from  this  pipe  M,  and  when  the  tank  I>  is 
emptied,  and  tbe  iHtll  Bx  sinks  to  the  bottom,  the 
FIG.  3- 


cock  A  opens,  also  tbe  cock  U,  and  an  uiiiimiicil  supply  is  obtained  trara  M. 
When  enough  has  beeo  obtained  aod  M  is  closed,  vater  accumulates  in  tank 
D  until  the  ball  rises  sufflciently  to  close  cock  B ;  the  cock  A  now  rcmaini 
open,  in  consequence  of  the  slot  in  the  link  K,  and  the  water  passes  into  the 
house  until  itQlls  all  the  cisterns,  upon  which  the  overfioir  comes  down,  com- 
pletely fills  the  lank  D,  and  raises  tbe  ball  until  it  closes  cock  A,  and  opens 
the  second  aperture  in  cock  B,  allowing  tlie  water  lying  in  the  pipes  to  run 
off.  Thus  every  time  water  ia  required  in  the  basement  it  ia  turned  on  into 
the  house,  and  runs  until  all  the  cisterns  are  fUU ;  it  is  then  cut  oS'  at  ttte 
point  where  it  enters,  and  the  pipes  are  emptied. 
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2.  No  lead  pipe  shall  hereafter  be  laid  or  fixed  in  or  about  an/  premises 
for  thjQ  conrejance  of  or  in  connection  with  the  water  supplied  by  the  Cor- 
poration (except  when  and  as  otherwise  authorised  by  these  regulations,  or  bj 
the  Corporation),  unless  the  same  shall  be  of  equal  thickness  throughout,  and 
of  at  least  ^e  weight  following,  that  is  to  say  :— 


Internal  Diameter  of  Pipe 
in  Inches. 


|f-inch  diameter. 

»>  II 

II  » 

» 

II 


1    ,. 


Weight  of  Pipe  in  lbs.  per 
lineal  Yard. 


5  lbs.  per 

lineal  yard. 

6 

»i 

7J        1, 

It 

9 

II 

12 

11 

16 

» 

Provided  always,  that  with  respect  to  the  |-inch  and  ^-inch  pipes  to  be  used 
for  the  supply  of  Vartry  water,  they  may,  at  the  option  of  the  householder, 
be  3^  lbs.  weight  instead  of  5  lbs.  per  lineal  yard  for  the  f -inch,  and  5  lbs. 
weight  instead  of  6  lbs.  per  lineal  yard  for  the  }-inch,  respectively,  which 
several  weights  are  to  be  stated  in  the  application  and  licence. 

8.  Every  pipe  hereafter  laid  or  fixed  in  the  interior  of  any  dwelling-house 
for  the  conveyance  of,  or  in  connection  with,  the  water  of  the  corporation, 
must,  unless  with  the  consent  of  the  corporation,  if  in  contact  with  the 
ground,  be  of  lead. 

4.  No  house  shall,  unless  with  the  permission  of  the  corporation  in  writing, 
be  hereafter  fitted  with  more  than  one  **  communication-pipe." 

5.  Every  house  supplied  with  water  by  the  corporation  (except  in  cases  of 
stand  pipes)  shall  have  its  own  separate  "communication- pipe.'*  Provided 
that,  as  far  as  is  consistent  with  the  special  acts  of  the  corporation,  in  the  case 
of  a  group  or  block  of  houses,  the  water-rates  of  which  are  paid  by  one  owner, 
the  said  owner  mav,  at  his  option,  have  one  sufficient  **  communication-pipe'* 
for  such  gvoup  or  block. 

6.  No  house  supplied  with  water  by  the  corporation  shall  have  any  con- 
nection with  the  pipes  or  other  fittings  of  any  other  premises,  except  in  the 
case  of  groups  or  blocks  of  houses,  referred  to  in  the  preceding  regulation. 

7.  The  connection  of  every  '*  communication -pipe'*  with  any  pipe  of  the 
corporation  shall  hereafter  be  made  by  means  of  a  sound  and  suitable  brass 
screwed  ferrule  or  stop -cock  with  union,  and  such  ferrule  or  stop-cock  shall 
be  made  so  as  to  have  a  clear  area  of  waterway  equal  to  that  of  a  half-inch 
pipe.  The  connection  of  every  "  communication-pipe*'  with  the  pipes  of  the 
corporation  shall  be  made  by  the  corporation  workmen,  and  the  corporation 
shall  be  paid  in  advance  the  reasonable  costs  and  charges  of  and  incident  to 
the  making  of  such  connection. 

8.  Every  "  communication-pipe"  and  every  pipe  external  to  the  house  and 
through  the  external  walls  thereof,  hereafter  respectively  laid  or  fixed,  in  con- 
necfion  with  the  water  of  the  corporation,  shall  be  of  lead,  and  every  joint 
thereof  shall  be  of  the  kind  called  a  **  plumbing*'  or  "  wiped"  joint. 

9.  No  pipes  shall  be  used  for  the  conveyance  of,  or  in  connection  with, 
water  supplied  by  the  corporation  which  is  laid  or  fixed  through,  in,  or  into 
anj  drain,  ashpit,  sink  or  manure  hole,  or  through,  in,  or  into  any  place 
where  the  water  conveyed  through  such  pipe  may  be  liable  to  become  fouled, 
except  where  such  drain,  ashpit,  sink,  or  manure-hole,  or  other  such  place, 
shall  be  in  the  unavoidable  course  of  such  pipe,  and  then  in  every  such  case 
such  pipe  shall  bo  passed  through  an  exterior  cast  iron  pipe  or  jacket  of 
sufficient  length  and  strength,  and  of  such  construction,  as  to  afford  due  pro- 
tection to  the  water-pipe. 
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10.  Eyery  pipe  hereafter  laid  for  the  convejaDce  of,  or  in  coDoection  with, 
water  suppued  by  the  corporation  sbidl,  when  laid  in  open  ground,  be  laid  at 
least  two  feet  six  inches  below  the  sorface,  and  shall  in  every  exposed  sitoa- 
tion  be  properly  protected  against  the  effects  of  frost 

11.  No  pipe  lor  the  conveyance  of,  or  in  connection  with,  water  supplied 
by  the  corporation  shall  communicate  with  any  cistern,  butt,  or  other  recep- 
tacle used  or  intended  to  be  used  for 'rain- water. 

12.  Every  *'  communication-pipe'*  for  the  conveyance  of  water  to  bo 
supplied  by  the  corporation  into  any  premises  shall  have  at  or  near  its  point 
of  entrance  into  such  premises,  and  it  desired  by  the  consumer,  within  such 
premises,  a  sound  and  suitable  stop-valve  of  the  screw-down  kind,  with  an  area 
of  waterway  not  less  than  that  of  a  half  inch  pipe,  and  not  greater  than  that 
of  the  "  communication-pipe,**  the  size  of  the  valve  within  these  limits  being 
at  the  option  of  the  consumer. 

If  placed  in  the  ground  such  stop- valve  shall  be  protected  by  a  proper  cover 
and  "guard-box.** 

18.  Every  cistern  used  in  connection  with  the  water  supplied  by  the  cor- 
poration shall  be  made  and  at  all  times  maintained  water-tight,  and  be  pro- 
perly covered  and  placed  in  such  a  position  that  it  may  be  inspected  and 
cleansed.  Every  such  existing  cistern,  if  not  alreadv  provided  with  an 
efficient  *' ball- tap,*'  and  every  such  future  cistern,  shall  be  provided  with  a 
sound  and  suitable  *'  ball-tap"  of  the  valve  kind  for  the  inlet  of  water. 

14.  No  overflow  or  waste-pipe,  other  than  a  "warning-pipe,"  shall  be 
attached  to  any  cistern  supplied  with  water  by  the  corporation,  and  every 
such  overflow  or  waste-pipe  existing  at  the  time  when  these  regulations  come 
into  operation  shall  be  removed,  or,  at  the  option  of  the  consumer,  shall  be 
converted  into  an  efficient  *'  warning-pipe,"  within  two  calendar  months  next 
after  the  corporation  shall  have  given  to  the  occupier  of,  or  left  at  the  pre- 
mises in  which  such  cistern  is  situate,  a  notice  in  writing  requiring  such 
alteration  to  be  made. 

15.  Every  **  warning-pipe"  shall  be  placed  in  such  a  situation  as  will  admit 
of  the  discharge  of  the  water  from  such  **  warning-pipe"  being  readily  ascer- 
tained by  the  officers  of  the  corporation.  And  the  position  of  such  *'  warn- 
ing-pipe" shall  not  be.  changed  without  previous  notice  to,  and  approval  of, 
the  corporation. 

16.  No  cistern  buried  or  excavated  in  the  ground  shall  be  used  for  the 
storage  or  reception  of  water  supplied  by  the  corporation,  unless  the  use  of 
such  cistern  shall  be  allowed  in  writing  by  the  corporation. 

17.  No  wooden  receptable  without  a  proper  metallic  lining  shall  bo 
hereafter  brought  into  use  for  the  storage  of  any  water  supplied  by  the 
corporation. 

48.  No  draw-tap  shall  in  future  be  fixed  unless  the  same  shall  be  sound  and 
suitable,  and  of  the  **  screw-down"  kind. 

19.  Every  draw-tap  in  connection  with  any  **  stand-pipe"  or  other 
apparatus  outside  any  dwelling-house  in  a  court  or  any  other  public 
place,  to  supply  any  group  or  number  of  such  dwelling-houses,  shall  be 
sound  and  suitable  and  of  the  **  waste-preventer"  kind,  and  be  protected  as 
far  as  possible  from  injury  by  frost,  theft,  or  mischief. 

20.  Every  boiler,  urinal,  and  water-closet,  in  which  water  supplied  by  the 
corporation  is  used  (other  than  water-closets  in  which  hand-flushing  is 
Employed),  shall,  within  three  months  after  these  regulations  come  into 
operation,  be  served  only  through  a  cistern  or  service-box  and  without  a 
stool-cock^  and  there  shall  be  no  direct  communication  from  the  pipes  of  the 
corporation  to  any  boiler,  urinal,  or  water-closet. 

21.  Every  water-closet  cistern  or  water-closet  service-box  hereafter  fitted 
or  fixed,  in  which  water  supplied  by  the  corporation  is  to  be  used,  shall  have 
an  efficient  waste-preventing  apparatus,  so  constructed  as  not  to  be  capable 
of  discharging  more  than  two  gallons  of  water  at  each  flush. 

22.  Every  urinal-cistern  in  which  water  supplied  by  the  corporation  is 
used,  other  than  public  urinal*cistems,  or  cisterns  having  attached  to  them 
a  self-closing  apparatus,  shall  have  an  efficient "  waste-preventing  "apparatus 
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80  couBtracted  as  not  to  be  capable  of  discharging  more  than  one  gallon  of 
water  at  each  flush. 

28.  Every  **  down-pipe"  hereafter  fixed  for  the  discharge  of  water  into  the 
pan  or  basin  of  any  water-closet  shall  have  an  internal  diameter  of  not  less 
than  one  inch  and  a  qoarter,  and  if  of  lead  shall  weigh  not  less  than  nine 
pounds  to  every  lineal  yard. 

24.  No  pipe  by  which  water  is  supplied  by  the  corporation  to  any  water- 
closet  shall  communicate  with  any  part  of  such  water  •closet,  or  with  any 
apparatus  connected  therewith,  except  the  senrice-cistem  thereof. 

25.  No  bath  supplied  with  water  by  the  corporation  shall  have  any  over- 
flow waste-pipe,  except  it  be  so  arranged  as  to  act  as  a  "  warning-pipe.*' 

26.  In  every  bath  hereafter  fitted  or  fixed  the  outlet  shall  be  distinct  from, 
and  unconnected  with,  the  inlet  or  inlets ;  and  the  inlet  or  inlets  must  be 
placed  so  that  the  orifice  or  orifices  shall  be  above  the  highest  water  level  of 
the  bath.  The  outlet  of  every  such  bath  shall  be  provided  with  a  perfectly 
water-tight  plug,  valve,  or  cock. 

27.  No  alteration  shall  be  made  in  any  fittings  in  connection  with  the 
supply  of  water  by  the  corporation  without  one  day's  previous  notice  in  writ- 
ing to  the  corporation. 

28.  Except  with  the  written  consent  of  the  consumer,  no  cock,  ferrule^ 
joint,  union,  valve,  or  other  fitting,  in  the  course  of  any  "  communication- 
pipe,"  shall  have  a  waterway  of  less  area  than  that  of  the  **  communication- 
pipe,'*  so  that  the  waterway  from  the  water  in  the  district  pipe  or  other 
supply-pipe  of  the  corporation  up  to  and  through  the  stop-valve  prescribed  by 
Regulation  No.  12  shall  not  in  any  part  be  of  less  area  than  that  of  the 
'*  communication-pipe''  itself,  which  pipe  shall  not  be  of  less  than  a  half-inch 
bore  in  all  its  course. 

29.  All  lead  "warning-pipes"  and  other  lead  pipes  of  which  the  ends  are 
open,  so  that  such  pipes  cannot  remain  charged  with  water,  may  be  of  the 
following  minimum  weights,  that  is  to  say : — 

|-ineh  ^internal  diameter)  8  lbs.  per  yard, 
[•inch  ,,  „         5  lbs.        „ 

•inch  „  „         7  lbs.        „ 

80.  In  these  regulations  the  term  '*  communication-pipe"  shall  mean  the 
pipe  which  extends  from  the  district  pipe  or  other  supply  pipe  of  the  corpora- 
tion up  to  the  *'  stop- valve*'  prescribed  in  the  Regulation  ifo.  VZ, 

81.  Every  person  who  shall  wilfully  violate,  refuse,  or  neglect  to  comply 
with,  or  shall  wilfully  do  or  cause  to  be  done  any  act,  matter,  or  thing  in 
contravention  of  these  regidations,  or  any  part  thereof,  shall,  for  every  such 
offence,  be  liable  to  a  penalty  in  a  sum  not  exceeding  Five  Founds. 

82.  Where  under  the  foregoing  regulations  any  act  is  required  or  authorized 
to  be  done  by  the  corporation,  the  same  may  be  done  on  behalf  of  the  cor- 
poration by  an  authorized  officer  or  servant  of  the  corporation,  and  where 
under  such  regulations  any  notice  is  required  to  be  given  by  the  corpora- 
tion, the  same  shall  be  sufficiently  authenticated  if  it  be  signed  by  an  autho- 
rised officer  or  servant  of  the  corporation. 

88.  All  existing  fittings,  which  shall  be  sound  and  efficient,  and  are  not 
required  to  be  removed  or  altered,  shall  be  deemed  to  be  prescribed  fittings 
by  the  corporation. 

84.  All  taps,  cocks,  ball-taps,  and  regulating  cisterns  must  be  stamped 
(before  being  used)  at  the  office  provided  for  that  purpose  in  the  corporation 
stores.  Wine  tavern -street,  to  insure  the  householder  that  they  are  of  the 
proper  pattern  and  bore — the  charge  or  fee  for  stamping  being  at  the  rate  of 
one  penny  for  each  article. 

84.  Before  a  connection  for  the  supply  of  water  can  be  made,  or  before 
any  additional  fittings  can  be  connected  to  an  existing  service,  the  work  must 
be  inspected  and  approved  by  the  proper  officer  of  the  corporation,  and  certi- 
fied by  him  to  the  waterworks  conunittee. 

86.  No  tap  or  other  appliance  for  drawing  off  water  from  the  mains  or 
pipes  of  the  corporation,  or  from  any  pipe  or  pipes  communicating  therewith, 
shall  be  allowed  hereafter  to  be  placed  in  any  position  so  that  the  water  flow- 
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ing  from  it  can  flow  into  any  drain  or  sewer  pipe,  open  or  covered,  directlj 
or  intermediately,  or  into  any  receptacle  or  conduit  leading  to  same,  unless 
said  cock  or  appliance  shall  be  of  a  waste-preventing  pattern,  approved  of  by 
the  corporation. 

87.  No  licence  will  be  given  for  making  connection  with  fittings,  or  put- 
ting up  any  fittings  whatever  in  connection  with  the  mains  or  pipes  of  the 
corporation,  or  appliances  in  connection  with  same,  to  any  pi umher  or  trades- 
man who  will  not  have  signed  an  undertaking  that  he  will  not  put  up  any  fit- 
tings or  use  any  nuterial  save  in  accordance  with  the  rules  and  regulations  as 
from  time  to  time  prescribed  by  the  corporation. 

38.  In  all  these  rules  in  which  the  word  corporation  occurs  in  relation  to 
licences,  supervisions,  inspections,  appliances,  matters  or  things  referred  to 
in  any  of  the  above  rules,  or  of  remitting  any  of  the  said  rules  in  any  indivi- 
dual case,  the  word  corporation  shall  include  the  Water  Works  Committee 
of  the  corporation,  and  all  officers  duly  appointed  by  them  for  the  purpose  of 
licensing,  supervising,  inspecting,  or  approving  or  remitting  the  matter  re- 
ferred to  in  any  of  the  foregoing  rules. 

89.  All  lead  used  for  communication  pipes,  service  pipes,  or  otherwise  in 
connection  with  the  works  of  the  corporation  for  conducting  or  storing 
water,  or  drawn  from  the  corporation  mains  or  pipes,  shall  be  alloyed'  with 
tin,  as  prescribed  by  the  corporation,  and  no  lead  shall  be  used  or  recognised 
as  such  unless  the  lead  specially  made  and  manufactured  for  such  purposes 
by  the  Mining  Company  of  Ireland,  or  by  such  other  manufacturers  as  the 
corporation  may,  from  time  to  time,  name  as  persons  to  be  added  to  this  rule 
as  naving  given  an  equally  satisfactory  guarantee  as  to  the  suitability  of  the 
lead,  as  given  by  the  Mining  Company  of  Ireland. 

40.  The  corporation  will  not  bo  in  any  way  responsible  for  the  perfection 
of  any  of  the  fittings,  taps,  or  other  appliances  put  up,  or  to  be  put  up,  in  any 
house  or  premises  for  the  supply  of  water. 

FOBM  OF  UNOERTAKINO  FOB   SIONATUBE  BT  PLUKBEBS. 

We,  the  undersigned,  do  hereby  undertake  and  agree  with  the  Corporation 
of  Dublin,  that  in  consideration  of  our  being  respectively  granted  licences  for 
the  execution  of  works  in  connection  with  the  water  supply,  that  we  will  not 
put  up  any  fittings  or  use  any  materials,  save  in  accordance  with  the  fore- 
going rules  and  regulatioiTs,  a  copy  of  which  we  acknowledge  to  have 
received. 


Signature  and  Date. 


Signature  of  Witness. 


Water  should  not  be  conveyed  in  open  conduits,  for  otherwise  it 
may  become  contaminated  with  leaves  of  trees,  ashes,  dust,  and 
Giber  impurities.  Wooden  water  pipes  were  in  general  use  up  to 
a  comparativel^r  recent  period  ;  but  they  soon  rot.  Where  high 
pressure  water  is  used  earthenware  pipes  are  hardly  strong  enough 
to  be  used.  Iron  is  the  usual  metal  employed  in  the  construction 
of  water  mains :  it  has  the  disadvantage  of  being  acted  upon  by 
floft  water.  When  the  latter  is  heated  in  an  iron  boiler  it  acquires 
a  brown  colour,  owing  to  the  oxide  of  iron  which  it  produces.    In 

1  An  alloy  compoied  of  96-5  parts  of  lead  and  8*6  parts  of  tin,  as  snggestad  bv  me :  if  the 
water  be  very  bwd,  soft  or  ordinary  lead  may  be  osed. 
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the  case  of  hot  water  pipes  circulating  heat  throughout  a  building, 
and  conveying  warm  water  to  different  points,  copper  or  lead 
should  be  employed  in  preference  to  iron. 

The  quantity  of  water  required  daily  for  an  adult  is,  on  the 
average,  from  ^  to  7-lOths  of  an  ounce  per  pound  weight  of  the 
body.  A  man  weighing  ten  stone  uses  about  eighty  ounces,  or 
four  imperial  pints,  of  water  per  diem,  of  which  about  twenty- 
eight  ounces  form  part  of  his  solid  food,  and  the  rest  is  consumed 
in  a  liquid  form. 

The  smallest  amount  of  water  daily  required  for  personal  ablu- 
tions, washing  clothes  and  rooms,  and  for  cooking  is  four  gallons 
per  head.  To  perform  these  operations  thoroughly,  however,  re- 
quires about  twenty  gallons,  and  with  this  quantity,  complete,  hip, 
or  shower  baths  may  be  frequently  taken.  Twenty-five  gallons  of 
water  per  head  per  day  supplied  to  a  house  will  be  found  ample  for 
every  purpose  requiring  the  application  of  water. 
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Chlorine  and  Sulphur  in  Water. 


CHAPTER  VL 
COMPOSITION  AND  EXAMINATION  OF  WATERS. 

Water  in  a  state  of  absolute  purity  is  never  found  naturally,  and 
is  only  prepared  with  some  difficulty.  Rain-water  collected  in 
such  a  way  as  to  obtain  it  as  free  as  possible  from  impurities  has 
always  been  found  to  be  contaminated  with  foreign  gaseous  and 
solid  matters.  Bohierre  (Comptes  Rendtts^  1864,  p  755)  found  in 
a  cubic  metre  from  *272  to  15*666  grammes  of  ammonia,  from  1*813 
to  15*52  g^rammes  of  nitric  acid,  and  from  5  to  19*3  grammes  of 
common  salt 

The  following  tables  from  Dr.  Angus  Smith's  work  on  air  and 
rain  show  the  amount  of  imparities  in  rain  waters.  They  give 
the  summaries  of  a  large  number  of  experimental  results : — 

AVERAGES.    TOTAL  ACIDS  OF  CHLORINE  AND  SULPHUR. 


Bain  obtained  from 

Total  Acids  of  Chlorides 
and  Sulphates. 

Grains  per 
Gallon. 

Parts  per 
MlUion. 

ScotlaDd— Inltnd  country  places 

England        ,,                   ,,           ...        .•• 
Scotland— Sea-coast  country  places,  west 

German  specimens,  a  few  ..         

Scotland— Sea-coastconntrjplaces,  average 

»»              »>                       It                 Q&St  ... 
London,  1869           ...        .••        •..        ... 
Scotland— Towns  (Glasgow  not  included) 

Birkenhead,  near  Liverpool          

Darmstadt— Germany        

Dv.  JuLeien  s    ...        ...        *••        •■• 

England — Towns     

Manchester,  1869 

Waterloo,  near  Liverpool 

Runcorn        •••        ..•        ...        ...        ... 

j^iverpooi       •..        ...        ...        ...        ... 

Manchester,  average  of  1869  and  1870    ... 

Ireland — ^Valentia 

Newcastle-on-Tyne 

Manchester,  1870 

England— Sea-coast,  west,   one  specimen 

Near  an  Alkali  Works       ...        

Gl&sgow       *••        •••        *•*        •••        ••. 

•8801 
•6661 
11 129 
1^2400 
1-2760 
1-4392 
1-6217 
1-5655 
1^8427 
21098 
2-9902 
8-0081 
8-3281 
3-3554 
8-4559 
3-4824 
3-5464 
3-5978 
3-6789 
3-7648 
4-3424 
5-3690 
5-5421 

5-43 
9-61 
15-89 
17-71 
18-23 
20-57 
21-74 
22-36 
26-32 
30-14 
42-72 
42-97 
47-54 
47-93 
49-37 
49-75 
50-66 
51-40 
52-55 
53-78 
62-03 
76-7U 
7917 

AVERAGES    AMMONIA. 


Valentia — Ireland 

8cotland^Sea«coast  country  places,  west 
Inland  •••  ... 


t) 


Ammonia. 
Farts  per 
Million. 

•180 
•484 
•532 
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Ammonia. 

Parts  per 

MiUion. 

Scotland—  Sea-coast 

„              average 

*  •  • 

•  •  • 

•738 

n                        *» 

„              east 

•  •• 

« • 

•  •• 

•992 

England — Inland 

>» 

•  •• 

•  •• 

•  •• 

1-070 

„         Sea-coast 

„              west 

•  •  • 

•  •■ 

•  • 

1-900 

German  specimens 

• • •                      ••• 

••• 

••• 

•  •• 

1-910 

London,  18C9 

« • •                      ••• 

••• 

••• 

•  •  • 

3-460 

Scotland— Towns  (Olasgo 

iw  not  included) 

••• 

•  •• 

•  •  • 

3-820 

St.  Helenas 

•••                       ••• 

•  •• 

•  •  • 

•  •  • 

4-560 

Runcorn               ... 

•• •                       ••• 

•  •« 

•  •  • 

•  •• 

4-630 

England — Towns 

••■                       ••• 

■  •  • 

•  •• 

•  •• 

5-16 

Liverpool 
Mancbester,  1869 

•••                       «•• 

•  •  • 

••• 

•  •• 

6-380 

•••                        ... 

•  •  • 

•  •• 

•  •• 

6-860 

Manchester,  1869  and  1870,  average 

•  •  * 

•  •  • 

•  •• 

6-469 

„            1870... 

•  ••                       •  •  • 

•  •  • 

•  •  • 

•  •• 

6-678 

Glasgow 

■  «  t                       ••• 

•  •  • 

•  •• 

•  •  • 

9-100 

AVERAGES.    ALBUMINOID  AMMONIA. 


Ireland — Valentia 

Scotland — Inland  country  places ... 


Seacoast 


n 


»» 

WVOb 

>f 

average 

»l 

east 

England— Inland 

German  specimens 

Liverpool 

Runcorn 

London,  1869    ... 

Scotland — Towns  (Glasgow  not  included)... 

England        ,, 

Manchester,  1869 

St.  Helen's        ...  ...  ...  ... 

Manchester,  1869  and  1870,  average 

,,  XOiv  ...  ...  ... 

Glasgow  ...  ...  ...  ... 

England — Sea-coast  country  place,  west    ... 


AVERAGES.    NITRIC  ACID. 


Runcorn  •••  ...  ...  ... 

Scotland — Inland  country  places    ... 
Ireland— Valentia 

England — Sea-coast  country  place  ... 
Scotland         „        country  places,  west 

99  „  „  average... 

>»  »»  i>  east        ••• 

Liverpool  ...  ... 

England—  Inland  country  places     ... 
London,  1869       ...  ...  ... 

England— Towns 
Manchester,  1869 
Manchester,  average  of  1869  and  1870 


... 
... 


••• 
... 
.*• 
... 


>amii] 

loid  Ammonia. 

Parts 

per  Million. 

... 

•034 

•  a. 

•039 

. 

-106 

... 

-106 

•  •• 

•106 

... 

•109 

•  *• 

-122  . 

•  •  . 

•169 

... 

•190 

... 

•206 

•  .• 

•212 

... 

•214 

*•• 

•217 

... 

•280 

... 

-261 

.*• 

•285 

... 

•300 

... 

•400 

Nitric  Add. 

Pftrtsper 

Million. 

•  •< 

-278 

... 

•305 

..a 

•370 

... 

•371 

.  . 

•372 

•  .. 

•424 

... 

^76 

•  •  i 

•682 

... 

'749 

... 

•840 

•  .• 

'       •863 

•  *. 

•886 

.  .  . 

1-032 
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Scotland— TowDS  (Glasgow  not  incladed) 

Manchester,  1870 

St  Helen's 

Glasgow 

Grennan  specimens 


Nitric  Add. 

Parts  per 

HiUion. 

l-lfi4 

M79 

1-413 

2*436 

2-890 

AVERAGES.    PERMANGANATE  TEST. 


Parts  by  weight    Oxygen 

rtqnired  per  Million 

£alB  obtained  flnom 

Partaof  Rain. 

Totol  In  a 

Instantly. 

few  Minutes 
with  Acid. 

Scotland --Sea-coast  country  places,  west ... 

None 

•018 

Ireland— Yalentia     

t» 

•049 

German  specimens 

*> 

•202 

Scotland^Inland  country  places 

•028 

•264 

„           Sea-coast        „          arerage  ... 

None 

•833 

England — Inland             „              

t» 

•466 

Scotland — Sea-coast        „          east 

t» 

•649 

Runcorn          ..•        ...        •••        ...        .•• 

1090 

England— Sea-coast  country,  west,  one  spe- 

cimeu           .*•         ...         •••         ...         •*. 

>* 

1-706 

Scotland — Towns  (Glasgow  not  included) 

•179 

1-879 

Manchester,  1869      

•197 

2^050 

St.  Helen's      ...        ...        ...        ...        ... 

— 

2276 

England — ^Towns       ...        •••                  ••• 

•445 

2  •743 

Manchester,  arerage  of  1869  and  1870 

•836 

3  225 

Liverpool 

662 

3-896 

Manchester,  1870 

•476 

4-401 

Glasgow          ...        ...        ...        ... 

•671 

10^040 

Good  water  has  no  particular  colour  or  flavour,  is  tn^nsparent, 
deposits  DO  sediment  on  standing  for  some  hours,  and  is  well 
aerated.  It  is  desirable  to  have  it  colourless  and  bright,  but  some 
sufficiently  pure  waters  are  slightly  brown,  owing  to  the  presence 
of  from  1  to  2^  grains  per  gallon  of  vegetable  matter,  derived  from 
peat.  The  Vartry  water  which  is  used  in  Dublin  contains  only  4 
grains  of  mineral  and  vegetable  matter  per  gallon,  is  free  from 
sewage  impurities,  and  yet  it  has  a  decidedly  yellowish  hue.  Bad 
water  often  has  an  offensive  odour  and  bad  flavour.  A  gallon  of 
water  evaporated  to  dryness  should  not  leave  a  residue  weighing 
more  than  30  or  40  grains ;  and  this  residue  when  burned  in  a 
platinum  or  porcelain  vessel  should  not  exhale  the  odour  of  burning 
feathers,  nor  produce  before  complete  incineration  a  carbonaceous 
mass.  Although  it  is  desirable  to  have  water  sparkling  and  trans- 
parent, yet  these  qualities  are  often  associated  with  an  extreme 
degree  of  impurity. 


Gdsea  in  Water. 
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The  substances  found  in  water  are  (1)  gaseous,  (2)  mineral,  (3) 
Tegetable,  (4)  animal. 

Gases. — The  amounts  of  gases  held  in  solution  in  the  Thames 
water  in  1859  were  determined  by  Professor  Miller,  as  follows : — 


ONE  LITRE   OF   WATER    CONTAINED   IN   CUBIC  CENTIMETRES. 


Carbonic  Add 

Ox^'gen  ...        ... 

Nitrogen            ••• 

Kingston. 

Somerset 
House. 

Woolwich. 

30-3 
7-4 
15 

45-2 

1-5 

16-2 

48-3 
0-25 
14-5 

521 

62-9 

63-05 

These  results  prove  that  the  river  water  as  it  flowed  onwards 
towards  the  sea  lost  its  oxygen,  which  was  used  up  in  oxidizing 
the  drainage  poured  into  the  river  from  the  London  sewers.  To 
determine  the  amount  of  gases  in  water  a  measured  quantity  is 
placed  in  a  flask,  and  the  latter  is  connected  by  india-rubber 
with  a  glass  tube  having  a  bulb  blown  on  it  near  the  point  of 
juncture  with  the  flask.  A  clamp  being  placed  on  the  india-rubber 
tube,  a  little  water  contained  in  the  bulb  is  boiled,  and  the  steam 
thereby  produced  expels  the  air  from  the  tube.  Next  the  clamp  is 
removed,  the  end  of  the  tube  is  thrust  under  a  graduated  glass,  filled 
with  and  inverted  over  mercury,  and  the  contents  of  the  flask 
(which  should  be  quite  filled,  and  have  the  capacity  of  a  pint)  is 
slowly  boiled  for  nearly  an  hour.  The  quantity  of  gas  thus  collected 
in  it  is  measured.  Pyrog^Uic  acid  absorbs  the  oxygen,  caustic  potash 
the  carbonic  acid,  and  the  residual  gas  is  nitrogen.  A  small  amount 
of  oxygen  in  water  shows  that  the  latter  had  been  contaminated 
with  organic  matter,  some  of  which  may  possibly  be  still  present  in 
an  anozidized  condition.     Chloride  of  calcium  dries  the  gases. 

The  absorption  of  the  gases  is  effected  as  follows : — Macerate 
shreda  of  filtering  paper  in  a  fresh  solution  of  potassic  pyro- 
gallate,  and  press  them  tightly  into  a  bullet  mould,  in  which  the 
end  of  a  fine  platinum  wire  is  placed.  Dry  the  bullet  on  the  sand 
bath,  and  when  ready  for  use  thrust  it  up  into  the  gases.  The  ab- 
8oq>tion  of  oxygen  by  the  pyrogallate  is  slow,  and  more  than  one 
ballet  may  have  to  be  used.  Coke  bullets  answer  the  purpose  also. 
For  the  absorption  of  carbonic  acid  gas,  bullets  of  moistened  caustic 
potash  attached  to  silver  wires  are  used. 

A  gallon  of  water  is  the  usual  quantity  sent  for  what  may  be 
termed  a  sanitary  analysis  of  that  liquid ;  but  unless  poisonous 
rnetala  are  to  be  sought  for,  half  a  gallon  is  a  sufficient  quantity. 
It  should  be  placed  in  clean-stoppered  bottle  or  bottles,  and  exa- 
nified  aa  soon  as  possible,  by  water  heat  to  dryness. 
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Determination  of  Amount  of  Solids, — Evaporate  on  tbe  water 
bath  10  ozs.  of  water  in  a  platinum  dish  ;  weigh  promptly  (to  avoid 
deliquescence  of  salts),  deduct  tare  of  dish,  and  obtain  weight 
of  residue.  Say  residue  weighs  2*35  grains ;  multiply  by  16,  and 
the  product,  37'6  grains,  will  be  the  weight  of  solid  matters  in 
grains  per  imperial  gallon.  Five  ounces  will  be  sufficient  in  the 
case  of  hard  water,  or  if  the  operator  have  a  delicate  balance.  If 
the  residue  is  not  to  be  burned,  a  light  porcelain  dish  may  be  used 
instead  of  platinum,  but  it  should  be  sufficiently  small  to  fit  on  the 
balance.  If  metrical  weights  and  measures  be  used  then  evapo- 
rate, (as  Wanklynsuggests),  70  cubic  centimetres  (c.  c.)  which  will 
represent  a  gallon,  whilst  milligrammes  will  stand  for  grains;  this 
saves  the  trouble  of  converting  grammes  and  litre  into  grains  and 
gallon. 

The  amount  of  solids  in  potable  waters  varies  from  one  grain  to 
400  grains  per  gallon.  In  a  specimen  of  pump  water  used  by  the 
public  in  the  city  of  Waterford  I  have  recently  found  the  enor- 
mous amount  of  385*8  grains  of  solid  matter  per  gallon.  I  believe 
that  no  water  containing  more  than  40  grains  per  gallon  should 
be  used,  and  even  that  quantity  is  too  large. 

The  mineral  solids  contained  in  water  are  chiefly  calcic  carbo- 
nate, sulphate  (chalk  and  gypsum),  and  chloride,  magnesic  sulphate 
and  chloride,  sodium  carbonate  and  chloride.  For  sanitary  purposes 
it  is  not  generally  necessary  to  determine  the  quantities  of  earthy 
and  alkaline  salts  in  water,  but  it  is  desirable  to  estimate  roughly  the 
amount  of  sulphates  (gypsum  being  an  objectionable  ingredient  of 
water).  A  few  drops  of  dilute  hydrochloric  acid  and  a  small  amount 
of  solution  of  baric  chloride  added  to  a  large  test  tube  full  of 
water  gives  no  precipitate  unless  the  amount  of  sulphuric  acid  be 
above  one  grain  per  gallon.  Four  grains  of  sulphate  of  calcium 
produce  a  slight  turbidity,  and  after  a  short  while  a  slight  precipi- 
tate. The  appearance  presented  on  the  addition  of  solution  of  baric 
chloride  to  water  containing  certain  quantities  of  added  sulphates 
may  be  learned  by  a  few  experiments,  after  the  performance  of 
which  the  operator  will  be  able  to  roughly  estimate  the  amount  of 
sulphuric  acid  in  waters.  When  the  amount  of  sulphuric  acid  in 
water  is  to  be  determined  with  accuracy,  the  water  must  be  con- 
centrated, acidulated,  and  the  sulphuric  acid  precipitated  as  baric 
sulphate,  collected,  dried,  ignited,  and  weighed  in  the  usual  manner. 
In  water,  sulphuric  acid  is  usually  in  the  form  of  calcium  sulphate, 
but  it  occurs  occasionally  as  magnesic  and  sodic  sulphates.  In 
Irish  well  waters  I  have  sometimes  found  no  sulphates  what- 
ever, in  others  from  20  to  70  grains  per  gallon — the  latter  quan- 
tity I  estimated  in  the  pump  water  at  the  University  Club, 
Stephen*s-green,  Dublin. 

Chlorine  often  occurs  in  large  quantities  in  water  perfectly  free 
from  sewage ;  it  is  generally  associated  with  calcium  and  magnesium, 
but  near  the  coasts  it  is  frequently  found  in  the  form  of  common  salt 
It  is  generally  regarded  with  great  suspicion  in  water  (unless  when 
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in  brackish  wells),  because  it  is  oniversallj  found  in  large  quantity 
in  sewage.  When  water  contains  large  quantities  of  earthj  salts, 
the  presence  of  chlorine  does  not  necessarily  imply  the  presence  of 
sewage  impurities  ;  but  when  we  find  this  element  in  soft  water, 
free  from  the  influence  of  the  sea,  the  probability  that  it  han  been 
derived  from  sewage  is  very  great  indeed.  It  is,  however,  impor- 
tant to  bear  in  mind  that  water  perfectly  free  from  chlorine  is  free 
from  sewage  impurities,  and,  unless  it  be  contaminated  with  a  very 
large  quantity  of  vegetable  matter,  is  fit  for  use. 

The  amount  of  chlorine  is  rapidly  and  accurately  determined  by 
the  following  volumetrical  method.  If  nitrate  of  silver  give  only 
a  slight  precipitate  in  the  water,  concentrate  the  latter  by  evapo- 
ration until  it  is  reduced  to  one-fifth,  or  even,  if  necessary,  to  one- 
twentieth  of  its  volume.  Place  the  liquid  in  a  beaker  (over  white 
paper  or  porcelain  dish),  and  render  it  faintly  yellow  by  the  addi* 
tion  of  solution  of  potassic  chromate.  Solution  of  silver  nitrate  is 
dropped  cautiously  from  a  burette  into  the  water  until  the  red  colour, 
which  appears  and  disappears  frequently  on  agitation,  becomes 
permanent,  but  very  faint.  This  reaction  depends  upon  the  fact 
that  chlorine  decomposes  nitrate  of  silver  in  presence  of  potassic 
chromate  and  other  salts,  and  the  chromate  serves  merely  to  indi- 
cate the  exact  moment  when  all  the  chlorine  has  been  converted 
into  silver  chloride — for  after  ihsit  point  has  been  attained  the  red 
chromate  of  silver  begins  to  be  formed.  Should  the  water  or 
silver  solution  be  acid,  it  must  be  neutralized  by  hydro  sodic  car- 
bonate; for  chromate  of  silver  is  soluble  in  acids.  The  amount 
of  silver  chromate  allowed  to  be  formed  must  be  barely  sufficient 
to  colour  the  water  the  faintest  degree  of  red.  If  the  standard 
solution  of  silver  contains,  as  Wanklyn  suggests,  4*79  grammes  of 
nitrate  per  litre^  of  water,  then  every  cubic  centimetre  of  it  is 
capable  of  precipitating  a  ^millimetre  of  chlorine.  If  70  cubic 
centimetres  of  the  water  be  taken,  and  that  it  require  7  cubic 
centimetres  of  the  solution  to  precipitate  all  its  chlorine,  then  every 
millimetre  of  chlorine  precipitate  is  one  70,000th  part  of  the  water, 
and  is  equal  to  one  grain  weight  per  gallon.  The  amount  of 
chlorine  in  inland  waters  varies  in  Ireland  from  a  trace  to  30  grains 
per  gallon. 

Organic  Matter  and  the  Products  of  its  Decay. — The 
residue  obtained  by  evaporating  water  to  dryness  is  burned 
in  a  platinum  or  porcelain  vessel;  the  substance  which  resists 
combustion  is  moistened  with  solution  of  carbonate  of  ammonium 
(solution  of  carbonic  acid  may  be  used),  and  heated  cautiously  until 
it  no  longer  exhales  an  ammoniacal  odour.  The  object  of  the 
latter  operation  is  to  restore  to  any  lime  or  magnesia  which  may 
be  in  the  residue  the  carbonic  acid  expelled  from  it  during  the 
combustion.  The  weight  lost  during  the  combustion  of  the  ash 
shows  the  amount  of  ^<  organic  and  volatile  matters."     Formerly 
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the  impurity  of  a  water  was,  to  a  great  exteot,  estimated  by  the 
amount  of  loss  which  occurred  during  the  combustion  of  its  solid 
ingredients,  but  we  now  know  that  this  loss  is  often  small  when 
the  water  is  impure,  and  large  when  it  is  uncontaminated.     The 
loss  is  not  merely  occasioned  by  the  destruction  of  the  organic 
matter  in  the  residue,  but  also,  and  often  to  a  far  greater  extent, 
by  the  loss  of  water  of  hydration  from  calcium  sulphate,  of  nitrous 
and  nitric  acids,  of  acid  from  magnesian  salts,  and  by  the  volatili- 
zation of  chlorides.    When  the  residue  blackens  very  much,  and  ex- 
bales  the  odour  of  burning  leather  during  ignition,  it  is  decidedly 
bad.    Water  contains,  however,  sometimes  from  2  to  10  grains  of 
peaty  matter,  and,  though  free  from  sewage,  yields  a  residue  which 
blackens  considerably  during  combustion,  but  does  not  exhale  an 
odour  resembling  that  of  burning  feathers.     If  there   be  both 
abundance  of  organic  matter  and  nitrates,  or  nitrites,  present, 
scintillations  will  often  be  observed — particles  of  organic  matter 
burning  brilliantly  in  the  oxygen  evolved  from  the  acids.     I  have 
examined  waters  containing  nitric  acid  in  such  enormous  quantities 
that  the  oxygen  evolved  during  the  ignition  of  the  residues  re- 
peatedly relighted  a  recently  extinguished  taper.    The  ignitions  of 
water  residues  should  be  conducted  at  as  low  a  temperature  as 
possible,  so  as  to  avoid  or  lessen  loss  of  chlorides,  &c.     Solution 
of  potassium  permanganate  loses  its  red  colour,  and  becomes  brown 
and  turbid,  on  coming  into  contact  with  organic  matter.     This 
change  takes  place  because  a  portion  of  the  oxygen  of  the  per- 
manganate readily  leaves  the  salt,  and  unites  with  and  mineralizes 
the  organic  matter.     The  amount  of  organic  matter  in  water  is 
approximatively   estimated   by   ascertaining  the    quantity   of  a 
standard  solution  of  permanganate  of  potassium  decolourized  by  a 
given  quantity  of  water.     Miller  recommends  the  following  method 
of  procedure* : — Dissolve  0*395  grammes  of  crystallized  permanga- 
nate in  one  litre  of  distilled  water  ;  of  this  solution  each  c.c.  equals 
0*000395  gramme  of  permanganate,  or  0*0001  gramme  of  oxygen. 
The  accuracy  of  the  operation  is  to  be  tested  as  follows  : — Dissolve 
0*7856  gramme  of  crystallized  oxalic  acid  in  1  litre  of  pure  dis- 
tilled water;  100  c.  c.  of  this  solution,  rendered  slightly  acidulous 
with  sulphuric  acid,  should  exactly  decolourize  an  equal  quantity 
of  permanganate  solution.     In  using  the  solution  place  100  c.  c. 
of  the  water  under  examination  in  a  beaker,  add  *1  c.c.  of  sul- 
phuric acid,  and  deliver  very  slowly  from  a  burette  the  permanga- 
nate solution  until  a  very  faiot  pink  puce  remains  for  half  an  hour 
or  80.     As  the  permanganate  acts  very  slowly'  on  some  kinds  of 
organic  matter,  the  operation  must  be  extended  over  a  period  of 
at  least  three  hours.    It  is  desirable  to  keep  the  beaker  protected 
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•  I  found  (Dublin  Journal  of  Medical  Science,  Nov.  1869),  ferrate  of  potas- 
sium to  act  very  speedily — an  observation  since  confirmed  by  Angus  Smith  ; 
but  this  salt  is  not  met  with  in  the  shops. 


Albuminoid  and  Ammoniacal  Nitrogen.       63 

from  the  action  of  light,  except  when  its  colour  is  being  observed. 
Some  chemists  prefer  to  heat  the  water  up  to  from  100*  to  140* 
Fahr.,  in  which  case  the  process  is  far  more  expeditiously  brought 
to  a  close ;  but  the  majority  of  water  analysts  prefer,  I  believe,  to 
operate  with  cold  water.  Permanganate  is  decolourised  by  other 
matters  than  organic  substances — namely,  nitrites,  sulphuretted 
hydrogen,  and  ferrous  salts ;  it  is,  therefore,  impossible  to  state 
the  exact  amount  of  organic  matter  corresponding  to  the  consump- 
tion of  a  certain  quantity  of  permanganate  solution.  According 
to  Dr.  Wood,  R.A.,  five  parts  of  organic  matter  contained  in 
sewage  is  destroyed  by  one  part  of  permanganate,  or  nearly  twenty 
parts  of  oxygen.  The  greater  part  of  the  nitrogen  of  sewage  exists 
in  the  form  of  urea,  which  is  slightly  affected  by  permanganate, 
whilst  in  bad  waters  there  is  often  a  large  amount  of  nitrous  acid, 
which  readily  destroys  the  permanganate.  When,  however,  the 
amount  of  this  acid  is  known,  a  deduction  can  be  made  for  the 
quantity  of  permanganate  consumed  by  it.  Dr.  Parkes  states,  in 
his  valuable  work  on  Hygiene,  that  he  considers  Dr.  Wood's 
numbers  fairly  correct  when  the  oxidation  of  organic  matter 
has  not  conmienced ;  but  that  if  nitrites,  <S^.,  be  present,  allowance 
must  be  made  for  the  quantity  of  the  permanganate  expended  on 
them.  Dr.  Letheby  considers  that  the  relation  between  the  oxygen 
of  the  permanganate  and  the  organic  matter  is  as  - 1  is  to  8.  His 
observation  had  reference  to  the  water  supplies  of  London.  Ac- 
cording to  Frankland,  gelatin,  urea,  and  hippuric  acid  are  scarcely 
affected  by  permanganate. 

Determination  of  Albuminoid  Nitrogen  and  Ammonia, — ^When 
more  than  two  or  three  c.  c.  of  the  standard  solution  of  permanganate 
is  used  up,  the  water  contains  a  large  amount  of  oxidizable  matters. 

Water  containing  very  small  quantities  of  nitrogen  compounds 
may  yet  be  impure.  Some  well  water,  suspected  by  Dr.  Buchanan  to 
have  been  instrumental  in  the  spreading  of  typhoid  during  an  out- 
break of  that  disease  at  Wicker  Bonant,  Essex,  was  examined  by 
the  late  Professor  Miller.  He  found  it  contain  0*003  grain  of 
ammonia  and  0*006  grain  of  organic  nitrogen  per  gallon.  Dr. 
Bordon  Saunderson  found  this  water  teeming  with  monads,  bac- 
teridise,  amcebsB,  paramecia,  and  other  low  forms  of  life.^ 

Fresh  sewage  contains  the  merest  traces  of  nitrites  and  nitrates, 
and  it  is  even  very  free  from  aihmonia.  It  includes  urea,  kreatin, 
and  nitrogenous  matters,  more  or  less  highly  organized.  The 
animal  and  vegetable  substances  present  which  contain  nitrogen,  but 
excluding  urea  and  hippuric  acid,  are  termed  albuminoids.  They  are, 
for  the  most  pan,  organized  nitrogenous  matters  in  a  state  of  retro- 
grade metamorphosis.  They  gradually  become  simpler  in  struc- 
ture, and,  after  a  certain  time,  their  nitrogen  separates  in  the  form 
of  ammonia.  The  latter  is  subsequently  oxidized  into  nitrous 
acid,  and  finally  converted  into  nitric  acid.     When  sewage  enters 
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into  potable  waters  the  same  changes  take  place.  Ammonia, 
nitrous  acid,  and  nitric  acid  are  innocuous  ingredients  of  water, 
and  if  we  were  certain  that  all  the  combined  nitrogen  exist- 
ing in  a  water  was  in  the  form  of  one  or  all  of  these  substances, 
we  might  drink  it  in  contentment ;  bat  when  we  find  abundance 
of  nitrous  acid,  nitric  acid,  and  ammonia  in  water,  we  fear  that  at 
anj  moment  some  of  the  albuminoid  matter  from  which  those  sub- 
stanced  are  derived  might  make  its  appearance  in  the  liquid 
substance.  Albuminoid  matter  is  dreaded  because  it  may  have 
been,  at  no  remote  period,  a  portion  of  the  ejesta  of  a  typhoid 
patient,  and  pregnant  with  the  germs  of  that  disease.  Albuminoid 
nitrogen  is,  therefore,  now  regarded  as  the  true  indicator  of  the 
degree  of  water  contamiaation.  In  good  waters  the  amount  of 
this  substance  varies  from  an  inappreciable  amount  to  about 
0*003  (three  thousandths)  of  a  grain  per  imperial  gallon.  Tolerably 
good  waters  may  contain  0*005  or  0*006  grain  per  gallon ;  indiffe- 
rent waters  up  to  0*008,  but  when  the  second  place  of  decimals  is 
reached  the  water  is  certainly  bad.  1  have  found  nearly  one 
grain  of  albuminoid  nitrogen  in  a  gallon  of  well  water. 

The  amount  of  ammoniacal  nitrogen  in  water  is  usually  less  than 
that  of  albuminoid  nitrogen.  In  good  waters  it  is  from  0*0002  to  0  002 
grain  per  gallon,  in  indifferent  waters  from  0*006  to  0*008,  in  bad 
waters  from  0*01  to  0*5  Sometimes,  however,  the  amount  of 
ammonia  in  a  bad  water  greatly  exceeds  that  of  albuminoid 
nitrogen.  I  found  a  remarkable  instance  of  this  in  a  so-called  spa 
at  Fortobello,  Dublin.  The  albuminoid  nitrogen  amounted  to  a 
mere  trace,  whilst  the  free  ammonia  was  present  in  the  excessive 
proportion  of  half  a  grain  per  gallon.  In  this  case  the  ammonia 
evidently  was  washed  into  the  well  from  an  adjacent  deposit  of  putrefy- 
ing matters.  The  soil  retained  the  albuminoids,  and  permitted  the 
passage  of  the  ammonia.  Frankland  and  Armstrong  determine  the 
amount  of  albuminoid  nitrogen  by  destroying  the  nitrites  and 
nitrates  by  sulphurous  acid,  evaporating  the  water  to  dryness,  and 
burning  the  residue,  according  to  the  method  employed  in  ordinary 
organic  analysis.  Water,  carbonic  acid,  and  nitrogen  are  obtained, 
and  the  weight  of  the  latter  multiplied  by  6*5  gives  the  amount 
of  albuminous  matter  present  in  the  water.  Several  objections  are 
urged  against  this  method,  one  being  that  the  organic  matter  is,  to 
some  extent,  destroyed  during  the  evaporation  of  the  water  to 
dryness.  I  prefer  the  method  devised  by  Wanklyn,  Chapman,  and 
Smyth,  and  which  is  described  fully  in  Wanklyn's  Water  Analysis.' 
In  order  to  explain  this  process  it  will  be  necessary,  first,  to 
describe  the  preparation  and  use  of  Nessler's  test  for  the  detection 
of  ammonia.  This  reagent,  devised  by  Nessler,  is  prepared  as 
follows: — ^25  grammes  of  potassium  iodide  are  dissolved  in  120 
c.  c.  of  pare  distilled  water,  and  to  this  mixture  there  is  added 
a  cold  and  concentrated  solution  of  mercuric  chloride  (corrosive 
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• 

sublimate),  until  the  mercuric  iodide,  which  at  first  forms  and  then 
dissolves  by  agitation,  at  length  produces  a  very  small  permanent' 
precipitate.  100  grammes  of  caustic  potash  are  next  dissolved  in 
200  c.  c.  of  water,  and  added  to  the  solution  already  made,  and 
the  whole  is  then  made  up  to  a  volume  of  600  cubic  centimetres 
by  the  addition  of  water.  After  standing  for  an  hour  the  solution 
is  decanted  into  a  stoppered  bottle,  from  which  small  quantities  are 
from  time  to  time  transferred  to  a  small  bottle  for  immediate  use. 
The  solution  has  a  pale  yellow  hue. 

Nessler*s  solution  is  so  exceedingly  delicate  a  test  for  am- 
monia that  it  indicates  the  presence  of  the  latter  when  dissolved 
in  20,000,000  times  its  weight  of  water.  If  water  contain  0*005 
grain  of  ammonia  per  gallon,  it  acquires  a  light  straw  colour  on 
the  addition  oi  Nessler's  solution.  0*01  ammonia  gives  a  very 
yellow  hue,  and  0*1  grain  a  deep  brown  precipitate.  The  brown 
colouration  is  caused  by  the  production  of  tetramercurammonium 
iodide. 

The  water  to  be  tested  is  distilled  with  a  little  carbonate  of 
sodium,  and  the  ammonia  which  passes  over  is  estimated  by  com- 
paring the  colour  which  its  solution  in  distilled  water  gives  with 
Nessler's  test,  as  compared  with  the  colour  imparted  by  the  same 
test  to  a  standard  solution  of  ammonia.  The  free  ammonia  being 
expelled,  the  residue  of  the  water  is  boiled  with  potash  and  per- 
manganate of  potassium,  by  which  means  its  albuminoid  nitrogen 
is  converted  into  ammonia,  and  the  amount  of  the  latter  is  deter- 
mined by  Nessler's  solution.  Wanklyn's  directions  relative  to 
these  operations  are  as  follows  : — 

Dilute  standard  solution  of  Ammonia. — It  will  be  found  convenient  to 
keep  two  solutions,  a  stronger  solution  and  a  weaker  solution.  The  stronger 
solution  is  made  by  dissolving  3*15  grammes  of  chloride  of  ammonium  in 
one  litre  of  distilled  water.  (The  commercial  sal  ammoniac,  in  dry  fibrous 
crystals,  answers  very  well  for  the  purpose.)  If  the  solution  be  prepared, 
as  has  just  been  described,  it  will  contain  one  milligranune  of  ammonia  in 
one  cubic  centimetre  of  solution.  The  weaker  solution  is  prepared  by 
dilating  the  stronger  one  with  99  times  its  volume  of  distilled  water.     The 

weaker  solution,  which  therefore  contains  yqq  milligramme  of  ammonia  in 

one  cubic  centimetre,  is  generally  useful. 

The  solution  of  Potash  and  Permanganate  of  Potash  is  made  by  dissolving 
200  grammes  of  solid  potash  and  8  grammes  of  crystallised  permanganate  of 
potash  in  a  litre  of  water.  The  solution  is  boiled  for  some  time,  in  order 
to  get  rid  of  all  traces  of  ammonia  and  organic  nitrogenous  matter ;  and 
alter  about  one  quarter  of  the  liquid  has  boiled  off,  it  may  be  filled  up  with 
pare  distilled  water,  so  as  to  bring  the  solution  up  to  the  litre.  Each  water 
analysis  requires  50  c.  c.  of  the  solution ;  wherefore  each  analysis  consumes 
10  grammes  of  i)Otash  and  0*4  grammes  of  permaDganate. 

Carbonate  of  Soda. — A  saturated  solution  of  carbonate  of  soda  may  be 
prepared  by  boiling  an  excess  of  the  common  carbonate  with  water ;  and 
about  10  c.  c.  of  the  solid  saturated  aqueous  solution  is  the  proper  quanti^ 
to  use  in  a  water  analysis.  Instead  of  solution  the  recently  ignited  solid 
carbonate  may  be  employed.  The  object  of  the  carbonate  of  soda  is  to  expel 
the  free  ammonia  from  water  which  is  acid.  It  is,  however,  as  a  rule,  not 
necessary  to  employ  it. 

Distilled  Water This   is  required  for  the   making  up  of  the  various 
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standards  of  aoimonia,  as  will  presently  be  explained.  It  most  be  rery  free 
from  ammonia ;  so  nearly  free  that  in  100  c.  c.  of  it  there  is  not  *005  miUi- 
gramme  of  ammonia.  Such  water  is  not  to  be  bought ;  but  has  to  be  pre- 
pared by  the  water  analyst  expressly  for  the  purpose.  A  good  rirer  or 
spring  water  is  distilled  in  a  clean  retort  or  stilly  and  the  first  portions  of 
distillate  are  rejected.  By-and-bye  water  will  distil  over  in  a  state  of  suffi- 
cient purity.  The  distillation  must  not  be  pushed  too  far,  otherwise  the 
latter  jMrtions  of  the  distilled  water  may  contain  ammonia.  In  my  own 
laboratory  I  make  the  same  retort  and  condenser  serve  for  the  preparation 
of  distilled  water  and  for  the  performance  of  water  analysis. 

Retort, — The  size  of  retort  which  is  suitable  for  water  analysis  holds  rather 
more  than  a  litre  when  it  is  quite  full.  The  retorts  should  be  tubulated, 
and  may  be  eitlier  corked  or  stoppered ;  the  latter,  however,  seems  prefer- 
able. 

The  Leihig's  Condenser. — A  large  condenser  will  be  found  to  be  suitable. 
In  my  own  laboratory  I  use  a  large  copper  condenser,  60  centimetres  long 
and  7  centimetres  in  diameter ;  the  glass  tube  which  passes  through  it  having 
a  diameter  of  about  3  centimetres  and  a  length  of  about  90  centimetres.  As 
will  be  perceived,  the  glass  tube  of  the  condenser  is  wide  enough  to  admit  of 
the  beak  of  the  retort  entering  it,  without  being  drawn  out  by  the  blow- 
pipe. The  most  convenient  packing  is  a  little  writing  paper,  which  is 
wrapped  round  the  neck  of  the  retort  where  it  enters  &e  tube  of  the  con* 
denser. 

Lamp  and  Retort  Holder A  large  Bunsen  burner  affords  a  convenient 

source  of  heat  during  the  distillation.  As  will  be  explained,  we  apply  the 
naked  flame  to  the  retort.  The  retort  holder  should  be  very  steady  and 
massive.  We  are  in  the  habit  of  using  a  very  well-known  description  of 
clamp  made  of  metal,  and  lined  with  cork  where  it  clips  the  neck  of  the 
retort.  The  incline  of  the  retort-holder  must  be  caref\illy  a4justed  to  the 
incline  of  the  condenser,  so  that  the  retort  may  be  retained  in  position  with- 
out any  unnecessary  pressure.  The  employment  of  a  ring  .to  support  the 
retort  from  below  is  not  to  be  recommended.  Much  of  the  ease  of  the  work- 
ing of  the  process  depends  upon  the  proper  mounting  of  the  retort,  which 
ought  to  admit  of  the  easy  removal  of  the  retort  and  easy  remounting  of  it. 

GUus  Cylinders  for  Nessler  Test,  or  Nessler  Glasses. — These  should  be  of 
perfectly  white  glass.  In  my  own  laboratory  Uie  Nessler  glasses  are  cylin- 
ders,' 17  centimetres  in  height  and  4  centimetres  in  diameter.  They  are 
marked  with  a  file-mark  at  50  c.  c.  capacity.  From  half  a  dozen  to  a  dozen 
are  necessary.  I  use  also  a  white  i)on%lain  tile  for  them  to  stand  upon  when 
they  are  used. 

A  half-litre  flask  to  measure  out  the  sample  of  water  is  required.  It  should 
never  be  used  for  organic  fluids,  and  indeed  it  is  best  to  keep  it  exclusively 
for  water. 

The  measure  for  solution  of  Potash  and  Permanganate  of  Potash  is  a  con- 
venient glass,  with  a  simple  mark  at  50  c.  c.  capacity.  To  pour  well  is  an 
essential  qualification  that  such  a  glass  should  possess.  I  am  in  the  habit  of 
using  a  thick  glass  vessel,  which  is  an  apothecary's  dispensing  four-ounce 
measure,  and  which  I  bought  in  an  ungraduated  state. 

A  Graduated  Burette,  divided  accurately  into  cubic  centimetres,  and  pro- 
vided with  a  glass  stopcock,  is  used  for  measuring  out  the  dilute  standard 
ammonia.     It  is  held  by  any  convenient  holder. 

TT^e  Pipette  for  Nessler  Reagent  is  made  of  a  piece  of  glass  tube,  and  re- 
quires just  one  file-mark  at  the  2  c.  c.  capacity. 

Bottles  are  required  to  hold  the  different  solutions.  It  is  of  importance 
that  the  bottle  holding  the  solution  of  potash  and  permanganate  of  potash 
should  pour  well.     A  large  glass  fUnnel  is  also  required. 

The  convenience  of  having  a  water  supply  and  sink  close  at  hand  will  be 
readily  appreciated.  It  will  also  bo  found  to  be  advantageous  to  keep  a  table, 
or  part  of  a  table,  appropriated  exclusively  to  water  axuilysis,  and  to  appro- 
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Distillation  of  Water  for  Nitrogen  Compounds.  67 

priate  a  set  of  apparatus  to  it.  Thns  the  funnel,  the  half-litre  flask,  the  re- 
tort and  condenser,  burette,  pipette,  and  Nessler  glasses  should  not  be  used 
for  anything  else  but  water  analysis. 

One  Tery  important  matter  in  testing  of  this  order  of  delicacy  is  the  cleaning 
and  washing  out  of  the  apparatus,  and  it  should  be  borne  in  mind  that  aU 
glass  sur&ces  which  haye  been  exposed  to  the  air  for  any  length  of  time  are 
liable  to  contract  traces  of  ammonia  from  the  air;  and  the  rule  which  has  to 
be  observed,  in  order  to  ensure  accuracy,  is  to  wash  out  with  clean  water 
immediately  before  use.  Furthermore,  it  may  be  remarked  that  for  these 
waslungs  it  is  unnecessary  to  employ  distilled  water ;  and  that  the  ordinary 
town  water  is,  as  a  rule,  eyerything  that  can  be  desired  for  the  purpose. 
There  should,  however,  be  no  stint  of  the  quantity  of  water.  The  analysis 
is  TCrformed  in  the  following  manner: — 

The  retort  having  been  washed  out  with  a  little  strong  acid  (either  hydro- 
chloric or  sulphuric  acid),  is  then  washed  out  with  good  tap- water,  untU 
the  few  drops  which  drain  out  do  not  taste  acid.  It  is  then  mounted  in  its 
holder,  and  properly  connected  with  the  Liebig's  condenser,  either  by  means 
of  a  wide  india->rubber  tube  or  else  it  is  just  packed  into  the  condenser  by 
means  of  a  little  writing  paper.  JHalf  a  litre  of  the  sample  of  water  is  next 
measured  in  the  half-litre  ^k,  and  poured  into  the  retort  through  a  large 
fhnnel  kept  specially  for  the  purpose.  Then  the  stopper  or  cork,  which 
must  be  kept  scrupulously  clean,  is  put  into  its  place  in  the  retort,  and  the 
Bunsen  lamp  is  lighted,  and  the  flame  applied  externally  to  the  naked  retort. 
The  retort  must  be  thrust  right  down  into  the  flame,  which,  however,  must 
not  play  upon  the  surface  of  the  retort  higher  than  the  level  of  the  liquid 
witlun  the  retort.  In  a  few  minutes  the  contents  of  the  retort  will  begin  to 
boU,  and  the  water  will  begin  to  distil  over.  The  distillate  is  to  be  collected 
in  the  glass  cylinders  for  the  Nessler  test. 

When  50  c.  c.  of  distillate  have  distilled  over,  the  cylinder  is  to  be  changed. 
The  first  50  c.  c>  should  then  be  Neaslerised,  which  will  be  explained  furl^er 
on.  The  distillation  is  to  be  continued  until  150  c.  c.  have  come  over,  and 
the  150  c.  c.  of  distillate  is  to  be  thrown  away.  Having  done  so,  and  thereby 
reduced  the  contents  of  the  retort  from  500  c.  c.  (the  quantity  originally 
taken)  to  300  c.  c,  the  distillation  is  stopped  for  a  moment. 

Fifty  cubic  centimetres  of  the  solution  of  potash  and  permanganate  of 
potash^  which  has  been  described,  is  then  to  be  poured  into  the  retort  through 
a  wide  f\mnel,  and  the  distillation  proceeded  with. 

At  this  stage  of  the  operation  it  is  sometimes  necessary  to  shake  the  retort 
gently,  in  order  to  avoid  bumping.  This  is  especially  the  casein  the  analysis 
of  very  bad  water.  With  a  little  practice,  and  a  little  presence  of  mind,  the 
operator  will  very  easily  overcome  difficulties  of  this  desbription.  The  dis- 
tillation must  be  continued  until  50  c.  c.  of  distillate  have  come  over,  and 
this  must  be  collected  in  a  cylinder  for  Nesslerising.  A  second  50  c.  c.  must 
be  collected  in  another  Nessler  cylinder,  and  a  third  50  c.  c.  must  be  col- 
lected ;  and  that  having  been  done  the  distillation  may  be  stopped,  and  the 
apparatus  left  standing  until  it  is  required  for  another  analysis.     •    •    •    • 

Let  it  be  required  to  tell  how  much  ammonia  is  present  in  50  c.  c.  of  dis- 
tillate contained  in  one  of  the  cylinders  above  mentioned.  For  this  purpose 
2  c.  c.  of  Nessler  reagent  are  dropped  into  the  50  c.  c.  of  distillate.  This  is 
best  done  by  aid  of  the  appropriate  2  c.  c.  pipette  above  mentioned.  The 
pipette  also  serves  as  a  convenient  stirrer,  to  stir  up  the  liquid  after  the 
addition  of  the  Nessler  reagent  to  it.  If  the  50  c.  c.  of  distillate  contain  any 
ammonia,  it  will  soon  after  the  addition  of  the  Nessler  reagent,  as  just  de- 
scribed, assume  a  rich  brown  colour ;  and  the  more  the  ammonia,  the  deeper 
the  colour. 

'  The  next  step  is  to  imitate  the  depth  of  the  colour  given  by  the  distillate. 
In  order  to  do  so,  a  clean  cylinder  is  taken,  and  into  it  is  dropped  a  certain 
measured  volume  of  the  standard  solution  of  weak  ammonia,  wliich  is  filled 
up  with  distilled  water  to  the  50  c.  c.  mark  on  the  cylinder.  Two  cub. 
cent,  of  Nessler  reagent  is  then  dropped  into  it  by  means  of  the  pipette,  and 
the  whole  is  very  thoroughly  stirred  up.  The  50  c.  c.  of  distillate  in  its  appro- 
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priate  cylinder,  and  the  50  c.  c.  of  water  containing  the  standard  ammonia 
are  then  placed  Bide  bj  side  on  a  white  surface  (a  white  porcelain  tile  answers 
very  well),  and  carefully  looked  through,  and  a  judgment  is  arriyed  at  as  to 
which  is  of  the  deeper  colour.  If  they  be  of  equal  depth,  the  Nesslerising  is 
accomplished,  inasmuch  as  the  quantity  of  ammonia  required  to  imitate  the 
colour  which  Nesslcr  reagent  imparts  to  the  distillate  is  the  quantity  of  am- 
monia in  the  distillate.  If  the  two  solutions  be  not  of  equal  depth,  another 
standard  must  be  made  up  with  water,  dilute  standard  ammonia,  and  Nessler 
reagent,  and  another  comparison  must  be  made. 

With  a  little  practice  Nesslerising  becomes  very  easy. 

In  the  course  of  a  water  analysis  it  will  be  perceived  that  ammonia  is  to  be 
looked  for  at  two  stages ;  firstly,  before  the  addition  of  the  potash  and  per- 
manganate, and  secondly,  after  the  addition  of  the  potash  and  permanganate. 
The  ammonia  which  comes  oyer  in  the  first  stage  is  the  **free  ammonia," 
and  that  which  comes  over  in  the  second  stage  is  the  "albuminoid  am- 
monia." 

The  recommendation  has  been  given  to  Nesslerise  only  the  first  50  c.  c.  of 
free  ammonia,  and  to  throw  away  the  next  150  c.  c.  Formerly  it  was  our 
custom  to  Nesslerise  all  four  50  c.  c.  of  free  ammonia ;  but  that  was  a  useless 
trouble,  inasmuch  as  the  first  50  c.  c.  inrariably  contains  three-quarters  of 
the  total  amount  of  free  ammonia.  The  rule  is,  therefore,  to  Nesslerise  the 
first  50  c.  c.  of  free  ammonia,  and  then  to  add  one-third.  Thus,  if  in  the  first 
50  c.  c.  of  distillate  the  quantity  of  ammonia  were  found  to  be  0  '02  milli- 
gramme, the  total  free  ammonia  would  be  0*027  milligramme. 

In  the  instance  of  the  albuminoid  ammonia,  it  is  necessary  to  Nesslerise 
each  separate  50  c.  c.  of  distillate,  and  to  add  the  amount  together,  in  order 
to  arrive  at  the  total  albuminoid  ammonia. 

Since  half  a  litre  of  water  is  taken  for  the  analysis,  the  results  most  be 
multiplied  by  two,  in  order  to  make  them  count  upon  the  litre  ;  and  if  that 
be  done,  we  shall  then  have  the  '*free  ammonia  and  "albuminoid  am- 
monia" expressed  in  milligrammes  per  litre,  or  in  parts  per  miUion  (which  is 
the  same  thing). 

The  following  example  of  the  manner  in  which  the  notes  of  a  water  analysis 
are  kept  in  the  laboratory  may  be  useful. 

Half  a  litre  of  water  was  ti^en  for  analysis. 

Free  ammonia 
(Correction) 


Albuminoid  anmionia 
»»  • 

♦»  • 


Therefore,  in  litre — Free  ammonia 

Albuminoid  ammonia 

If  the  amount  of  ammonia  be  very  large  in  water,  it  should  be 
diluted  with  three  or  even  ten  times  its  bulk  of  pure  wat^r  before 
Nesslerising  it.  It  need  hardly  be  added  that  the  retort,  con- 
denser, receiver,  and  fittings  generally  should  be  scrupulously 
clean,  and  free  from  ammoniacal  or  nitrogenous  matter.  The 
amount  of  free  ammonia  may  be  roughly  estimated  without  dis- 
tilling the  water.  Should  Nessler's  solution  produce  a  preci- 
pitate of  earthy  salts  (which  happens  when  the  water  is  hard), 
the  intensity  of  the  colour  cannot  be  properly  observed.  In  such 
case  add  a  few  drops  of  caustic  potash  solution  to  the  water,  and 
after  the  subsidence  of  the  precipitate,  Nesslerise. 
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Nitrous  and  Nitric  Acids — There  is  no  reliable  method  for 
estimating  nitrous  acid.  Add  to  an  ounce  of  water  one  of  dilute 
hydrochloric  acid,  or  of  acetic  acid,  a  few  drops  of  solution  of 
iodide  of  potassium,  and  half  an  ounce  of  thin  solution  of  starch. 
If  there  be  much  nitrous  acid  present  a  violet  colour  will  be  pro- 
duced very  soon — sometimes  a  deep  violet  colour  is  at  once  deve- 
loped. When  the  nitrous  acid  is  in  minute  quantity  no  coloura- 
tion appears,  even  after  the  expiration  of  some  hours.  For  the 
determination  of  nitrogen  in  tbe  form  of  nitric  and  nitrous  acids, 
\here  are  several  methods  in  use.  Chapman's  modification  of 
Schulze's  method  is  probably  the  best. 

The  process  is  cairied  out  as  follows: —50  c.  c.  of  the  water  are  intro- 
duced into  a  non -tubulated  retort,  and  50  to  70  c.  c.  of  a  solution  of  caustic 
soda  added.  The  caustic  soda  must  be  ft-ee  from  nitrates,  and  the  strength 
of  the  solution  should  be  such  that  I  litre  contains  100  grm.  of  caustic  sc^a. 
If  necessary,  the  contents  of  the  retort  may  be  distilled  until  no  ammonia 
comes  over ;  that  is,  until  the  Nessler  test  is  incapable  of  detecting  ammonia 
in  the  distillate.  The  retort  is  now  cooled,  and  a  piece  of  aluminium^  intro- 
duced into  it  (foil  will  answer  very  well  with  dilute  solutions,  but  we  much 
prefer  thin  sheet  aluminium  in  all  cases).  The  neck  of  the  retort  is  now 
inclined  a  little  upwards,  and  its  mouth  closed  with  a  cork,  through  which 
passes  tbe  narrow  end  of  a  small  tube  filled  with  broken-up  tobacco-pipe, 
wet  either  with  water,  or,  better,  with  very  dilute  hydrochloric  acid  firee 
from  ammonia.  This  tube  need  not  be  more  than  an  inch  and  a  half  long,  nor 
larger  than  a  goose-quill.  It  is  connected  with  a  second  tube  containing 
pumice-«tone  moistened  with  strong  sulphuric  acid.  This  last  tube  serves 
to  prevent  any  ammonia  from  the  air  entering  the  apparatus,  which  is 
allowed  to  stand  in  this  way  for  a  few  hours  or  over  night.  The  contents 
of  the  pipe-clay  tube  are  now  washed  into  the  retort  with  a  little  distilled 
water,  and  the  retort  adapted  to  a  condenser,  the  other  end  of  which  dips 
beneath  the  surface  of  a  little  distilled  water  free  from  ammonia  (about  70 
to  80  c.  c.)'  The  contents  of  the  retort  are  now  distilled  to  about  half  their 
original  volume ;  the  distillate  is  made  up  to  150  c.  c. ;  50  c.  c.  of  this  are 
taken  out,  and  the  Nessler  test  added  to  them.  If  the  colour  so  produced 
be  not  too  strong,  the  estimation  may  be  made  at  once ;  otherwise  the  re- 
mainder of  the  distillate  must  be  diluted  with  the  requisite  quantity  of 
water. 

Should  it  be  desired  to  determine  the  ammonia  by  titration  (alkalimetry), 
a  much  larger  quantity  of  the  water  must  be  employed.  Half  a  litre  or  a 
litre  shotdd  be  evaporated  down  to  a  small  bulk,  and  treated  in  exactly  the 
same  manner,  except  that  the  distillate  is  received  in  standard  acid  instead 
of  water. 

The  following  rough  method  of  estimating,  or  rather  guessing^ 
the  amount  of  nitrates  in  water  may  prove  of  some  use  to  health 
officers.  Make  a  saturated  solution  of  ferrous  sulphate  in  10  c.  c. 
of  the  suspected  water,  and  float  it  gently  on  strong  sulphuric  acid, 
contained  in  a  narrow  test  tube.  If  there  be  much  nitric  acid 
present,  a  brown  stratum  will  soon  make  its  appearance  at  the 
juncture  of  the  two  liquids.     Note  the  size  and  colour  intensity  of 

1  A  mixture  of  filings  of  iron  and  zinc  may  be  labttiitated  for  aluminium,  but  not  ad- 
vantageously.—C.  A.  C. 

XCondensers  are  very  apt  to  obtain  a  trace  of  ammonia  if  (hey  have  been  standiaff  all 
night,  and  mnit,  therefore,  be  washed  out  with  the  utmost  care.  We  prefer  to  diftil  a  little 
water  through  them  until  ammonia  can  be  ne  longer  detected  in  the  distillate. 
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the  strata  produced  in  water  containing  1,  2,  5,  dsc^  grains  per 
gallon  of  nitric  acid,  and  compare  results  with  those  arrived  at  in 
the  case  of  suspected  waters. 

Water  in  which  the  only  nitrogen  compound  present  is  the 
harmless  nitric  acid  is  still  regarded  with  suspicion  by  most  sani- 
tary chemists,  from  the  supposition  that  the  germs  of  disease  in 
polluted  water  may  survive  the  almost  complete  oxidation  of  the 
dead  organic  matter.  When,  therefore,  large  amounts  of  nitric 
acid  are  iPound  in  water,  chemists,  following  the  example  of  Frank- 
land,  pronounce  the  nitric  acid  to  be  evidence  of  ^  previous  sewage 
contamination." 

It  is  a  fact  that  much  larger  amounts  of  nitrogen  are  found  in 
water  in  the  form  of  nitric  acid  than  in  that  of  ammonia  or  of 
organic  matter ;  and  I  have  no  doubt  that  in  limestone  districts 
water  which  had  never  been  contaminated  with  sewage  often  con- 
tains very  large  quantities  of  nitric  acid.  I  have  rarely  found  in 
a  water  obviously  contaminated  with  sewage  more  than  half  a 
grain  of  organic  and  ammoniacal  nitrogen  per  gallon,  whilst  in 
waters  far  removed  from  all  obvious  sources  of  animal  impurities 
I  have  often  detected  from  two  to  five  grains  of  nitric  acid  per 
gallon.  The  waters  of  two  pumps  which  I  have  constantly  been 
testing  for  the  last  two  years  never  contain  sufficient  ammonia  to 
give  the  slightest  colouration  with  Nessler's  test,  nor  do  they  con- 
tain any  nitrous  acid,  and  yet  they  include  enormous  quantities  of 
nitric  acid.  I  have  not  the  slightest  doubt  as  to  the  wholesome 
character  of  these  waters,  notwithstanding  the  large  quantities  of 
nitric  acid  contained  in  them.  This  poiut  is  worthy  of  careful 
consideration.  Is  the  nitric  acid  found  in  well  water  always  de- 
rived in  great  part  from  effete  animal  matter  ?  In  the  case  of  soft 
waters  I  have  no  doubt  that  the  nitric  acid  present  is  derived  from 
sewage.  When  we  find  a  water  containing  only  from  four  to  ten 
grains  of  solid  substances  per  gallon,  we  may  safely  regard  the 
nitric  acid  present  in  it  as  evidence  of  previous  sewage  pollution  ; 
but  the  case  is  very  different  with  hard  waters — those  most  abun- 
dant in  Ireland,  and  which  contain  from  20  to  150  grains  of  cal- 
cium and  magnesium  salts  per  gallon.  In  the  presence  of  lime, 
and  even  of  limestone  (calcic  carbonate,  more  or  less  impure),  the 
decomposition  of  organic  matter  proceeds  rapidly,  and  its  nitrogen 
18  soon  converted  into  nitric  acid.  The  soil  possesses  the  power 
of  retaining  ammonia,  alkaline  phosphates,  and  most  of  the  other 
materials  which  contribute  to  the  nutrition  of  plants ;  but  nitrates 
pass  readily  out  of  the  soil,  and  are  usually  found  (and  often  in 
large  quantity)  in  the  drainage  water.  Plants  usually  contain, 
when  diried,  about  two  per  cent,  of  nitrogen ;  therefore  the  portions 
of  them  which  decompose  on  or  in  the  soil  produce  no  inconsider- 
able amount  of  ammonia  or  nitric  acid.  The  well  water — which 
is  simply  drainage  water — in  limestone  districts  is,  therefore,  very 
likely  to  contain  nitric  acid  (derived  from  decomposed  vegetable 
matters),  which  the  soil  was  not  capable  of  retaining  until  appro- 
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priated  by  plants.  I  can  also  conceive  that  the  nitric  acid  produced 
in  the  soil  by  the  decay  of  manure,  which  is  chiefly  altered  animal 
substances,  and  straw,  may  be  carried  into  the  wells,  whilst  the 
albuminoid  nitrogen,  ammonia,  and  other  matters  would  be  re- 
tained in  the  soil. 

I  frequently  notice  that  water  containing  a  large  amount  of 
nitric  acid,  but  no  other  nitrogen  compound,  is  almost  com- 
pletely free  from  chlorine.  When  water  is  unmistakeably  con- 
taminated with  sewage,  it  invariably  contains  a  large  amount  of 
chlorine,  chiefly  in  the  form  of  common  salt.  Water,  however, 
may  contain  an  abundance  of  chlorine,  and  yet  be  free  from 
nitrogen  in  any  form.  The  wells  near  the  sea  occasionally  contain 
common  salt ;  and  in  many  parts  of  Ireland,  and  particularly  in 
the  city  and  county  of  Dublin,  the  well  waters  often  include  very 
large  amounts  of  earthy  chlorides.  In  a  soft  water,  remote  from 
the  sea,  the  decided  presence  of  chlorine  and  nitric  acid  should  be 
considered  as  clear  evidence  of  previous  sewage  pollution,  and 
such  water  should  be  regarded  as  dangerous  to  health. 

The  followisq  Table  shows  the  amount  of  Nitric  Acid  which 

I  HATE   FOUND  IK   SOME   SPECIMENS  OF  PuMP  WaTER  : — 

An  imperial  gallon  contains  in  gndns : — 

w^  r"P'    ^wSik?   "^o'^' ^'^^^'y  ^wSS^   pis?    •^'^^^ 

^^      Tralee       "^^^      houw     Dublin     7*^^     P^°^P»     Dublin' 

^^on"    \     ^'^    ^^'^'^     "^'^^     ^^^'^    ^'^^     ^^^       ®*'^^      ^*^ 
Nitric  Acid,  Faintest    5*68      4*60        6*94      7*15    10*00       5*70      15*00 
trace 

The  composition  of  the  Waterford  well  water  is  so  very  pecu- 
liar that  I  think  it  desirable  to  give  a  somewhat  detailed  account 
of  it  here. 

Composition  of  the  Water  from  a  Public  Pump,  Waterford. 

An  imperial  gallon  contains : — 

Solid  matters,  ...  ...  ...  ...  70*100  grains. 

Indading : — 

Calcium  Sulphate  (Gypsum),  ...  ...  30*200       „ 

Chlorine,      ...  ...  ...  ...  ...  13*000        ,, 

Organic  Nitrogen,      ...  ...  ...  ...  0*400        „ 

Ammonia,    ...  ...  ...  ...  ...  4*060        ,, 

Nitrous  Add,  ...  ...  ...  ...  Decided  trace. 

Nitric  Acid,  ...  ...  ...  ...  3000       ,« 

The  water  was  tolerably  clear,  but  possessed  a  faint  urinous 
odour.  The  chlorine  was  chiefly  in  combination  with  calcium  and 
magnesium ;  and  although  the  solids  amounted  to  70  grains  per 
gallon,  they  did  not  include  even  a  trace  of  calcic  carbonate.  I 
have  looked  in  vain  through  the  medical  and  scientific  journals 
for  the  results  of  water  examinations  showing  anything  approach- 
ing to  the  enormous  quantity  of  ammonia  present  in  this  remark- 
able water  from  Waterford. 
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CHAPTER  TH. 
PURIFICATION  AND  SOFTENING  CfF  WATER. 
Water  ia  freed  to  a  great  extent  ^om  impurities  auspended 
mechanically  in  it  by  filtration  through  sand.    The  water  snpplied 
to  large  towns  is  filtered  in  this  way, 
but  very  oft«n  the  filtering  material 
is  impure,  and  still  more  frequently 
it  ia  kept  too  long  in  use  without 
cleansing  or  renewal.    Water  filtered 
through  animal  charcoal  is  deprived 
of  nearly  all  its  organic  matter.     I 
have  reduced  the  amount  of  organic 
matter  (chiefly  vegetable)  in  a  water- 
pot  3-4  grains  to  02  per  gallon  by 
filtering  it  tfarougb  a  layer  of  animal 
charcoal  24  inches  in  depth.     It  is, 
however,  doubtful   whether  or  not 
the    germs   of  typhoid    fever    and 
Asiatic   cholera  which  undoubtedly 
exist  in  water  can  be  perfectly  re- 
moved by  filtration  on  a  small  scale ; 
still,  water  which  has  been  carefully 
Dugh  a  deep  layer  of  animal  charcoal  is 
irk^shkely  to  possess  zymoticpower  than  the  same 
Hier  unfiltered.     Fraokland  found  that  filtration 
r  containing  "  rice  water"'  discharges  from 
Ichulmu  patients  did  not  remove  the  poison  of  the 


inserted.  The  block  is  placed  in  the  water,  and  the  latter 
percolatea  into  the  tube,  from  which  it  may  be  sucked  out  by 
a  tube  of  vulcanized  india  rubber.  The  elastic  tube  may 
be  filled  with  water  and  used  in  the  ordinary  manner  nf  a  syphon. 
Travellers  would  find  a  small  syphon  filter  useful,  as  they  might 
be  obliged  to  drink  water  of  a  doubtful  quality. 

Messrs.  M^uire  and  Son,  Dawaon-street,  Dublin,  prepare  a  very 
good  charcoal  filter,  which  I  have  found  to  work  well.  "  Magnetic 
carbide  of  iron,"  wood  and  petit  charcoals,  and  other  materials  are 
oaed  in  filter  beds  ;  but  they  are  far  iDferior  in  purifying  power  to 
animal  charcoal.  Occdsioaally  we  meet  with  this  substance  in  ao  im- 

fure  a  state  that  it  renders  the  water  passed  through  it  undrinkable. 
t  should  be-  treated  with  hydrochloric  acid  (to  dissolve  the 
earthy  lalts  which  it  contains),  and  washed  repeatedly  with 
water  until  the  latter  no  longer  acquires  a  disagreeable  flavour  from 
the  cbaieoal.     There  is  a  great  variety  of  filters  on  sale  now,  from 
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the  MDaU  syphon  filt«r  placed  on  the  Uble  to  the  Ui^  ten-gallon 
Gjlinder  cap&ble  of  filtering  fiftj  gallons  a-day.  When  a  large 
quantity  of  water  is  to  be  filtered  an  arrangement  such  as  that 
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shomi  in  the  engraTing  maj  be  employed.  Every  filtering  bed  of 
tDoderate  aize  should  be  covered  in. 

Condy's  liquid  (soluttoo  of  permanganate  of  potassium)  may  be 
used  to  destroy  organic  matter  and  sulphuretted  hydrogen  in 
water;  it,  however,  often  imparts  to  the  water  a  brownish  hue. 
It  is  doubtful  whether  or  not  permsngaoate  has  the  power  to  de- 
stroy  the  germs  of  disease,  supposing  such  bodies  toexist,inlfaesame 
way  that  it  is  known  to  destroy  organic  matter.  It  has  little  or 
no  effect  opon  urea. 

Alum  may  be  used  advantageously  to  precipitate  the  matters 
suspended  in  very  muddy  waters :  from  three  to  six  grains  per 
gallon  of  water  may  be  used  when  there  is  reason  to  apprehend 
that  water  might  possibly  be  contaminated  with  disease  germs ; 
then,  if  it  must  be  used,  the  most  effectual  way  to  render  it  inno- 
ciions  is  to  boil  it  for  fi^een  minutes.  Water  wbich  has  lost  its 
gaseous  constituents  by  boiling  is  very  insipid  ;  but  to  a  great 
extent  it  may  be  aerated,  by  pouring  it  from  one  vessel  into 
another  for  about  thirty  times. 

Hardtteu. — Water  is  said  to  be  "  hard"  when  it  produces  curds 
instead  of  a  lather  on  treatment  with  soap.  This  hardness  is 
due  to  the  presence  of  earthy  suits — chiefly  chalk  and  gypsum.  In 
many  parts  of  Ireland  the  spring  waters  contain  great  quantities 
of  magoesian  and  calcium  salts.  This  is  remarkably  the  case  in 
Dublin  city  and  county.  The  rock  formation  underlying  the  city 
and  suburbs  of  Dublin  is  limestone  mixed  with  black  shale,  and  is 
known  to  geologists  by  the  term  calp.  Besting  on  the  solid  rock 
there  is  a  stratum  of  impure  limestone  gravel,  averaging  about  40 
feet  in  depth.    In  several  parts  of  the  bed  of  the  river  Dodder 
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dolomitey  or  magnesian  limestone  occurs,  and  this  is  especiallj  the 
case  in  the  neighbourhood  of  Milltown.  It  is  the  drainage  of  this 
limestone  grarel  that  constitutes  by  far  the  larger  portion  of  the 
well  water  of  Dublin  and  its  suburbs.  In  a  few  parts,  however,  of 
the  southern  suburbs  the  superficial  wells  are  supplied  by  drainage 
from  the  dolomitized  limestone.  As  might  be  expected,  the  Doblin 
well  water  is  very  hard,  and  is  not  suited  for  detergent  purposes.. 
It  is,  however,  owing  chiefly  to  its  large  amount  of  carbonic  acid 
and  low  temperature,  a  well  fiavoured  water,  even  when  it  contains 
excessive  quantities  of  earthy  salts. 

There  is  one  peculiarity  of  the  Dublin  well  waters  which  is 
worthy  of  notice — that  is,  that  whilst  in  some  of  them  there  are 
only  minute  traces  of  gypsum,  in  others  there  are  from  10  to  90 
grains  per  gallon  of  this  most  undesirable  ingredient.  In  many 
specimens  I  have  found  more  than  25  grains  of  gypsum.  In  the 
water  of  the  pump  at  the  University  Club,  St.  Stephen's-green,  I 
found  the  enormous  amount  of  168  grains  of  solid  matter  per 
gallon,  of  which  no  less  than  84  grains  were  sulphate  of  calcium,  30 
grains  of  chloride  of  calcium,  and  20  grains  of  chloride  of  mag- 
nesium. There  were  only  2  grains  of  organic  matter  in  this 
curious  water ; '  and  I  have  generally  found  that  waters  in  which 
larg^  amounts  ot  gypsum  occur  do  not  contain  much  onganic 
matter.  The  presence  in  water  of  more  than  3  grains  per  gallon 
of  sulphate  of  calcium  is  considered  to  be  injurious.  Water  con- 
taining from  5  to  10  grains  per  gallon  of  this  ingredient  is,  I 
know,  constantly  drank  without  invariably  producing  disease,  but 
it  is  impossible  that  water  like  that  of  the  University  Club  pump 
could  be  used  with  impunity.  Indeed,  I  have  learned  that  persons 
who  drank  this  water  suffered  much  from  dyspepsia  and  severe 
diarrhoea,  the  cause  of  which  was  inexplicable  to  them  until  the 
nature  of  the  water  which  they  drank  was  ascertained. 

The  presence  of  enormous  amounts  of  sulphate  of  calcium  in 
some  of  the  superficial  wells  of  Dublin  appears  the  more  surprising 
from  the  fact  that  the  drainage  does  not  come  in  contact  with 
selenite  or  beds  of  plaster  of  Paris.  The  circumstance  may, 
however,  be  explained  in  this  way : — ^There  is  a  large  amount  of 
amorphous  sulphide  of  iron  in  the  black  shale,  which,  as  I  have 
already  stated,  enters  into  the  composition  of  the  calp :  by  oxida- 
tion this  sulphide  of  iron  is  converted  into  sulphate  of  the  same 
metal,  and  the  sulphate  reacting  upon  the  carbonate  of  calcium  (which 
is  the  most  abundant  constituent  of  the  calp)  produces  sulphate  of 
calcium  and  carbonate  of  iron. 

The  '*  hardness^  of  water  is  due  to  the  presence  of  compounds 
of  lime  and  magnesia.  Carbonate  of  calcium,  or  chalk,  is  the 
most  common  cause  of  the  hardness  of  water.  This  substance  is 
not  soluble  in  pure  water,  but  a  solution  of  carbonic  acid  gas 

*  This  analTsis  was  made  before  the  determination  of  ammonia,  &c.,  in 
water  was  in  use. 
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readilj  dissolres  it.  Spring,  well,  and  eren  rirer  waters  contain 
carbonic  acid,  and  often  in  large  quantities,  and  when  thej  come 
in  contact  with  chalk  thej  dissolve  it.  If  these  kinds  of  water  be 
boiled  thej  become  soft,  because  the  carbonic  acid  gas  is  driven  off, 
and  the  chalk  having  lost  its  solvent  is  thrown  down  in  a  solid 
form.  This  is  the  most  common  cause  of  the  earthen  incrustation 
in  boilers,  tea-kettles,  and  similar  vessels.  When  the  hardness  of 
water  is  due  to  the  sulphates  of  calcium  and  magnesium,  and  the 
chlorides  of  calcium  and  magnesium,  then  boiling  will  not 
soften  it,  as  all  those  salts  are  more  or  less  soluble  in  pure  water. 
The  waters  of  the  Dublin  canals,  and  some  of  its  wells,  maj  be 
rendered  soft  by  boiling,  but  most  of  the  pump  waters  which  I 
have  examined  are  permanently  hard. 

I  shall  now  explain  why  it  is  that  hard  water  is  not  suitable  for 
detergent  purposes.  Soaps  are  the  products  of  the  action  of 
alkalies  upon  animal  or  vegetable  fats  and  oils.  Fats  are  com-> 
poonds  of  glycerine  with  various  substances,  such,  for  example,  as 
oleic  acid,  stearic  acid,  and  palmitic  acid — which,  however,  are 
not»  as  their  names  might  imply,  sour  to  the  taste.  When  a  fat  is 
boiled  in  a  solution  of  an  alkali,  say  soda,  the  glycerine  is  displaced 
bj  the  alkali,  and  a  soap  is  formed.  The  soaps  of  the  alkalies, 
potash  and  soda,  are  soluble  in  water ;  but  there  are  other  soaps — 
lor  example,  those  containing  lime — which  do  not  dissolve  in  that 
fluid.  When,  therefore,  we  try  to  wash  with  hard  water,  the  lime 
decomposes  the  soda  soap,  and  uniting  with  its  fatty  acid,  forms  an 
insoluble  compound,  or  curd. 

All  the  earthy  salts  render  water  hard  and  cause  a  great  waste 
of  soap.  Wlien  the  hardness  of  water  is  due  to  the  presence  of 
chalk,  simple  boiling  will  prove  an  effectual  remedy,  provided  the 
water  be  not  used  until  the  chalk  has  subsided  from  it,  and  the 
clear  fluid  is  decanted  off  the  sediment.  Clark's  process  for  soften- 
ing this  kind  of  water  consists  in  adding  lime  water  to  it.  The 
excess  of  carbonic  acid,  which  holds  the  chalk  in  solution,  unites 
with  and  throws  down  the  lime,  and  the  chalk  having  lost  its 
solvent  is  precipitated  at  the  same  time.  The  difficulty  in  carry- 
ing out  this  process  is  to  ascertain  the  proper  quantity  of  lime 
water  to  employ  ;  for  if  an  excess  be  applied,  the  remedy  will  be 
worse  than  the  defect.  I  think,  however,  that  the  addition  of  5 
gallons  of  lime  water  to  100  gallons  of  tolerably  hard  water  will 
never  prove  an  excessive  quantity,  and  will  be  certain  to  improve 
the  quality  of  the  water. 

Dablin  is  supplied  with  water  from  the  Yartry,  a  river  which 
drains  an  area  of  22  square  miles  of  mountainous  distiict  in  the 
county  of  Wicklow.  The  water  is  conveyed  through  huge  iron 
tubes  from  the  great  reservoir  (420  acres  in  extent)  at  Round- 
wood,  a  distance  of  22  miles;  and  is  sufficient  in  quantity  to 
supply  12,000,000  gallons  per  day,  or  35  gallons  per  head  of  the 
population  who  are  expected  to  use  it.  The  undertaking  has  cost 
the  citizens  above  £500,000,  but  it  is  my  firm  conviction  that  the 


76  Clarke's  Process. 

money  bos  been  well  expended,  and  that  tbe  abundant  supply  of  pure 
water  now  provided  for  tbe  city  will  greatly  tend  to  promote  tbe 
bealtb  and  comfort  of  tbe  citizens. 

Tbe  Vartry  water  is,  as  I  bave  already  sbown,  extremely  pure, 
containing,  as  it  does,  only  two  grains  of  mineral  matter,  and  two 
grains  of  organic  matter,  per  gallon.  By  its  use  a  large  quantity 
of  soap  is  saved  to  tbe  citizens ;  and  clotbes  can  be  washed 
in  it  with  less  friction.  A  bath  in  this  extremely  soft  liquid  is  an 
enviable  luxury.  Hard  water  is  not  even  suitable  for  cooking 
food.  It  does  not  extract  all  tbe  soluble  matter  from  meat,  and 
therefore  should  not  be  used  in  preparing  soup.  Infusion  of  tea 
made  with  hard  water  is  often  perfectly  undrinkable,  and  in  any 
case  the  lime  renders  a  portion  of  the  more  valuable  ingredients 
of  the  tea  insoluble  and  useless.  Peas  and  some  other  vegetables, 
when  boiled  in  very  hard  water,  do  not  lose  their  bard  texture.  I 
have  performed  a  great  many  experiments  with  the  Vartry  water, 
from  the  results  of  which  I  bave  come  to  tbe  coneUsion  that  tbe 
use  of  such  water,  for  detergent*  and  cooking  purposes,  effects 
a  considerable  saving  in  the  expenditure  of  the  Dublin  public  for 
clothes,  soap,  and  food. 

Clarke's  method  of  softening  water  has  recently  been  adopted 
on  a  somewhat  large  scale  in  England,  and  it  is  likely  to  become 
more  generally  employed  ;  I  therefore  give  his  method  in  extensOf 
as  it  appears  in  the  specification  of  bis  patent,  enrolled  8tb  Sep- 
tember, 1844 : — 

Preparation  of  the  Soap  Test, — Sixteen  grains  of  piure  Iceland  spar  fcar- 
bonate  of  lime)  are  dissolved  (taking  care  to  avoid  loss)  in  pure  hydrochloric 
acid  ;  the  solution  is  evaporated  to  dryness  in  an  air-bath,  the  residue  is  again 
redissolved  in  water,  and  again  evaporated  ;  and  these  operations  are  repeated 
until  the  solution  gives  to  test-paper  neither  an  acid  nor  an  alkaline  reaction. 
The  solution  is  made  up  by  additional  distilled  water  to  the  bulk  of  precisely 
one  gallon.  It  is  then  called  the  **  standard  solution  of  16  degrees  of  hard- 
ness." Good  London  curd  soap  is  dissolved  in  proof  spirit,  in  the  proportion 
of  one  ounce  of  avoirdupois  for  every  gallon  of  spirit;  and  the  solution  is 
filtered  into  a  weU-stoppered  phial,  capable  of  holding  2,000  grains  of  dis- 
tilled water;  100  test  measures,  each  measure  equal  to  10  water-grain 
measures  of  the  standard  solution  of  16  degrees  of  Imrdness,  are  introduced. 
Into  the  water  in  this  phial  the  soap  solution  is  gradually  poured  from  a  gra- 
duated burette ;  the  mixture  being  well  shaken  after  each  addition  of  the 
4solution  of  soap,  until  a  lather  is  formed  of  sufficient  consistence  to  remain 
for  five  minutes  all  over  the  surface  of  the  water,  when  the  phial  is  placed  on 
its  side.  The  number  of  measures  of  soap  solution  is  noticed,  and  the 
strength  of  the  solution  is  altered,  if  necessary,  by  a  further  addition  of 
either  soap  or  spirit,  until  exactly  32  measures  of  the  liquid  are  required  for 
100  measures  of  the  water  of  16  degrees  of  hardness.  The  experiment  is 
made  a  second  and  a  third  time,  in  order  to  leave  no  doubt  as  to  the  strength 
of  the  soap  solution,  and  then  a  large  quantity  of  the  test  may  be  prepared ; 
for  which  purpose  Dr.  Clarke  recommends  to  scrape  off  the  soap  into  shav- 
ings, by  a  straight,  sharp  edge  of  glass,  and  to  dissolve  it  by  heat  in  part  of 
the  proof  spirit,  mixing  the  solution  thus  formed  with  the  rest  of  the  proof 
«pirit. 

Process  for  ascertaining  the  Hardness  of  Water, — Previous  to  applying 
the  soap  test,  it  is  necessary  to  expel  from  the  water  the  excess  of  carbonic 
add— that  is,  the  excess  over  and  above  what  is  necessary  to  form  alkaline  or 
4)arthly  bicarbonates,  this  excess  having  the  property  of  slowly  decomposiDg 
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a  lather  once  formed.  For  this  pnrpose,  before  measuring  out  the  water  for 
trial,  it  shoold  be  shaken  briskly  in  a  stoppered  glass  bottle  ludf-filled  with  it, 
Buc^ng  out  the  air  from  the  bottle  at  intervals  by  means  of  a  glass  tube,  so 
as  to  change  the  atmosphere  in  the  bottle ;  100  measures  of  the  water  are 
then  introduced  into  the  stoppered  phial,  and  treated  with  the  soap  test,  the 
carbonic  add  eliminated  being  sucked  out  from  time  to  time  from  the  upper 
part  of  the  bottle.  The  hardness  of  the  water  is  then  inferred  direcUy  fr^m 
the  number  of  measures  of  soap  solution  employed,  by  reference  to  the  sub- 
joined table.  In  trials  of  waters  above  16  degrees  hardness,  100  measures  of 
distilled  water  should  be  added,  and  60  measures  of  the  soap  test  dropped 
into  the  mixture,  provided  a  lather  is  not  formed  previously.  If,  at  60  test  mea- 
sures of  soap  test,  or  at  any  number  of  such  measures  between  32  degrees  and 
60  degrees,  the  proper  lather  be  produced,  then  a  final  trial  may  be  made  in 
the  following  manner: — 100  test  measures  of  the  water  under  trial  are 
mixed  with  100  measures  of  distilled  water,  well  agitated,  and  the  carbonic 
add  sucked  out ;  to  this  mixture  soap  test  is  added  until  the  lather  is  pro- 
duced, the  number  of  test  measures  required  is  divided  by  2,  and  the  double 
of  such  degree  will  be  the  hardness  of  the  water.  For  example,  suppose 
half  the  soap  test  that  has  been  required  correspond  to  10|^  degrees  of 
hardness,  then  the  hardness  of  the  water  under  trial  will  be  21.  Suppose, 
however,  that  60  measures  of  the  soap  test  have  failed  to  produce  a  lather, 
then  another  100  measures  of  distilled  water  arc  added,  and  the  preliminary 
trial  made,  until  90  test  measures  of  soap  solution  have  been  added.  Should 
a  lather  now  be  produced,  a  final  trial  is  made  by  adding  to  100  test  measures 
of  the  water  to  be  tried  200  test  measures  of  distilled  water,  and  the  quan- 
tity of  soap  test  required  is  divided  by  3 ;  and  the  degree  of  hardness  corres- 
ponding with  the  third  part  being  ascertained  by  comparison  with  the  stan- 
dard solutions,  this  degree  multiplied  by  3  will  be  the  hardness  of  the  water. 
Thus,  suppose  85.5  measures  of  soap  solution  were  required  8 '|  5=  28*5,  and 

on  referring  to  the  table  this  number  is  foimd  to  correspond  to  14  degrees, 
which,  multiplied  by  3,  gives  42  degrees  for  the  actual  hardness  of  the  water. 
Tkble  of  soap  test  measures  corresponding  to  100  test  measures  of  each 
standard  solution : — 

Degrw  of  Hardness. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
il 
12 
13 
14 
15 
16 

The  water  supplies  of  many  of  the  large  cities  are  derived  from 
lakes  and  rivers  dammed  up.  These  are,  in  general,  situated  in 
thinlj-peopled  districts,  where  the  waters  are  not  liable  to  be 
tainted  with  sewage  impurities.  With  few  exceptions,  the  new 
water  supplies  contain  Terj  little  solid  matter  in  solution,  whilst 


Differences  as  for 

Soap  Test  Measures. 

ttt  next  Degree  of 

Hardness. 

1-4 

32 

1-8 

5-4 

2-2 

76 

2-2 

9-6 

20 

116 

20 

13-6 

20 

15-6 

20 

17-5 

1-9 

19-4 

i-9 

21-3 

1-9 

231 

1-8 

24-9 

1-8 

26  7 

1-8 

28-5 

1*8 

30-3 

1-8 

320 

1*7 
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the  water  formerly  in  use  was,  as  a  general  rule,  hard — that  is, 
it  contained  from  ten  to  seyentj  grains  of  solid  matters  per  gallon. 
When.the  bills  for  the  better  supplying  of  Manchester,  Glasgow, 
Dublin,  and  other  towns  with  water  were  before  Parliament,  the 
medical  and  scientific  evidence  educed  was  nearly  altogether  in 
favour  of  soft  water  as  against  hard  water.  Is  was  to  a  great  ex- 
tent on  the  faith  of  this  evidence  that  Parliament  was  induced  to 
sanction  the  expenditure  of  several  millions  of  pounds  for  the  con- 
struction of  water  works.  After  all  this,  it  is  rather  startling  to 
find  a  high  sanitary  authority — Dr.  Letheby,  medical  officer  of 
health  for  the  city  of  London — stating  that  the  use  of  soft  water  in 
a  town  greatly  increases  the  mortality  of  its  inhabitants.  In  his 
report  on  the  sanitary  condition  of  London  during  the  year  1869  he 
gives  a  table  showing  the  average  composition  of  the  water  supplied 
to  the  metropolis  during  the  year,  and  from  which  we  learn  that 
the  proportion  of  solid  matter  per  gallon  varied  from  18' 18  to 
27*85  grains.  The  solid  matter  consisted  chiefly  of  lime  aalta^ 
which  Dr.  Letheby  contends  render  the  water  wholesome.  He 
says : — 

*^  In  this  country  it  is  remarkable  thai  wherever  soft  water  it 
supplied  to  the  people  the  mortality  is  large,  even  when  allowance 
is  made  for  the  birth-rate  of  the  place.  Glasgow,  for  example,  as 
well  as  Preston,  Dundee,  Sheffield,  Plymouth,  Manchester,  firad- 
ford»  &c.,  which  are  all  supplied  with  water  of  less  than  four  degrees 
of  hardness,  have  a  mortality  which  ranges  from  26  to  84  per 
1,000;  while  at  Birmingham,  Bristol,  Sunderland,  Newcastle-on- 
Tynt,  Wakefield,  Dover,  Norwich,  Croydon,  Worcester,  Derby, 
and  other  places  where  the  waters  are  hard,  the  mortality  is  con- 
siderably less — in  fact,  it  may  be  said  that  in  towns  supplied  with 
water  of  more  than  ten  degrees,  the  average  mortality  is  about  22 
per  1,000  ;  while  in  those  supplied  with  softer  water  it  is  about  26 
per  1 ,000." 

Dr.  Letheby  states  that  the  savans  appointed  by  the  authorities 
of  Paris  and  Vienna  to  decide  on  the  quality  of  the  water  to  be 
supplied  to  those  cities  reported  in  favour  of  water  of  moderate 
degrees  of  hardness.  One  consideration  seems  to  have  powerfully 
influenced  the  decision  of  the  French  savans — namely,  the  allega- 
tion that  more  conscripts  are  rejected  in  the  soft  water  districts,  on 
account  of  imperfect  development  and  stunted  growth,  than  in  the 
hard.     "  And  if,"  says  Dr.  Letheby, 

'*  We  regard  the  subject  from  another  point  of  view,  there  is  the 
striking  fact  that,  as  three-fourths  of  the  earth's  surface  is  covered 
with  calcareous  strata,  we  are  compelled  to  drink  calcareous  water, 
as  if  it  were  intended  for  a  wholesome  purpose ;  and  it  may  well  be, 
as  the  late  Profespor  Johnson  observed,  that '  the  bright  sparkling 
hard  waters  which  gush  out  in  frequent  springs  from  our  chalk  and 
other  limestone  rocks  are  relished  to  drink,  not  merely  because  they 
are  grateful  to  the  eye,  but  because  there  is  something  exhilarating 
in  the  excess  of  carbonic  acid  they  contain,  and  give  oflT  as  they  pass 
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throagh  the  warm  mouth  and  throat ;  and  because  the  lime  thej 
hold  in  solution  removes  acid  matters  from  the  stomach,  and  thus 
acts  as  a  grateful  medicine  to  the  system.  To  abandon  the  use  of 
such  a  water,  and  to  drink  daily  in  its  stead  one  entirely  free  from 
mineral  matter,  so  far  from  improving  the  health,  may  injure  it. 
In  fact,  the  water  of  a  country  may  determine  the  diet  of  its  inha- 
bitants. The  soft  water  of  the  lakes  of  Scotland,  for  instance,  may 
have  had  much  to  do  with  the  use  of  brown  meal ;  and  but  for  the 
calcareous  waters  of  Ireland  the  potato  could  not  have  become  a 
national  food.  Looking,  therefore,  at  the  plain  teachings  of  all  this, 
and  considering  the  excellent  quality  of  the  water  supplied  to  this 
metropolis,  it  would  be  folly,  in  my  opinion,  to  change  it  for  a  soft 
water." 

The  citizens  of  Dublin  have  recently  expended  nearly  half  a 
million  sterling  in  supplying  themselves  with  water  of  about  two 
degreesof  hardness,  instead  of  the  water  of  from  fifteen  to  twenty-two 
degrees  of  hardness  formerly  in  use  in  that  city.  If  Dr.  Letheb/s 
view  be  correct,  the  inhabitants  of  Dublin  may  justly  complain 
that,  acting  upon  the  advice  of  scientific  men,  they  have  been  led 
to  worse  than  useless  extravagance.  It  seems,  however,  strange  that 
the  use  of  pure  soft  water  could  be  the  means  of  largely  increasing 
the  death-rate  of  a  town.  The  ordinary  food  which  we  use  con- 
tains abundance  of  mineral  substances,  with  which  the  bony  struc- 
tures of  the  body  are  nourished.  Even  if  it  did  not,  the  quantity 
of  useful  earthy  matter  taken  into  the  body  through  the  medium 
of  water  would  be  inadequate  to  subserve  any  useful  purpose.  Let 
us  take  the  case  of  an  average  sample  of  the  hard  water  supplied 
to  London.  It  contains  16  grains  of  earthy  salts  per  imperial 
gallon  (70,000  grains  weight,  or  160  ounces).  Few  persons  drink 
more  than  half  a  gallon  of  water  per  day,  so  that  a  person  con- 
suming that  large  quantity  would  derive  from  it  only  eight  grains  of 
earthy  salts.  It  must  be  borne  in  mind,  too,  that  by  heating  water, 
the  hardness  of  which  is  due  to  the  presence  of  calcic  carbonate,  a 
large  proportion  of  the  earthy  salt  is  rendered  insoluble.  Much  of 
the  lime  contained  in  the  hard  water  used  for  domestic  purposes  is 
deposited  in  the  tea  kettles  and  other  appliances  of  the  household. 
The  quantity  of  lime  in  a  man  of  160  lbs.  weight  is  about 
one  pound,  and  an  adult  daily  consumes  in  his  food  at  least 
^  oz.  of  earthy  salts.  As  the  lime  contained  in  the  bones  is 
associated  nearly  altogether  with  phosphoric  acid,  and  not  with 
carbonic  acid,  it  is  evident  that  the  chalk  contained  in  hard  waters 
cannot  contribute,  at  least  in  an  important  manner,  to  the  nutrition 
of  the  body. 

The  apparent  relation  between  the  death  rate  and  the  nature  of 
the  water  supplies  in  the  towns  mentioned  by  Dr.  Letheby  is 
certainly  remarkable;  but  I  think  the  death  rates  in  Glasgow, 
Manchester,  and  the  other  towns  supplied  with  soft  water  was  not 
lower  when  the  water  furnbhed  to  them  was  hard.  Dr.  Letheby 
includes  Dublin  amongst  the  towns  which  have  a  very  high  death 
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rate ;  and  yet,  until  very  recently,  that  city  was  supplied  with 
water  of  about  the  degree  of  hardness  which  Dr.  Letheby  con- 
siders most  desirable.  So  far  as  my  observation  extends,  I  am 
clearly  of  opinion  that  the  substitution  of  the  pure  soft  water  of 
the  Vartry  for  the  hard  water  supplied  by  the  canals  has  produced 
an  improvement  in  the  public  health. 

I  have  received  a  letter  upon  this  subject  from  Dr.  Gairdner,  late 
medical  officer  of  health  for  the  city  of  Glasgow,  and  author  of  an 
excellent  work  on  air  and  water,  from  which  I  quote  the  following 
extract : — 

"  The  highlanders  and  islanders  of  Scotland,  who,  despite  many 
unfavourable  circumstances,  enjoy  the  credit  of  a  low  death-rate, 
almost  all  drink  soft  water ;  and  I  do  not  know  a  single  fact  showing 
that  soft  water,  in  the  many  instances  in  which  it  has  now  been 
brought  into  populous  places,  instead  of  hard,  has  in  any  instance 
led  to  an  increased  death-rate,  or  produced  an  appreciable  bad 
effect  where  the  other  sanitary  circumstances  are  good. 

''  In  Glasgow  the  whole  of  the  west  end,  well-to-do  population 
drink  Loch  Katrine  water,  and  do  not  suffer.  The  death-rate  of 
the  town  is  affected  by  quite  other  causes.'' 

Papers  have  been  written  by  Dr.  Murray,  of  Newcastle,  Dr. 
Cadge,  of  Norwich,  and  others,  to  prove  that  hard  waters  give 
rise  to  calculi  in  those  who  drink  it  habitually.  In  Norfolk 
calculous  disease  is  common,  and  the  waters  in  that  county  are 
very  calcareous.  Professor  Gamgee  states  that  sheep  are  very  liable 
to  calculi  in  the  limestone  districts.  If  calculous  disease  resulted 
from  the  use  of  hard  water,  then  it  should  be  very  prevalent  in 
Ireland ;  but  such  is  not  the  case. 
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CHAPTER  VIII. 
BAD  WATER  A  CAUSE  AND  CARRIER  OF  DISEASE, 

The  majority  of  sanitarians  are  of  opinion  that  foul  water  is  a 
common  carrier  of  contagious  diseases — of,  at  least,  two  of  them, 
namely,  typhoid  fever  and  Asiatic  cholera.  It  undoubtedly  is  the 
direct  cause  of  non-contagious  maladies  such  as  simple  diarrhoea 
and  constipation ;  and  not  unfrequently  it  introduces  entozoa  into 
the  bodies  of  men  and  the  lower  animals.  Dr.  Buchanan^  believes 
that  cholera  and  enteric  fever  are  communicated  chiefly  through 
the  medium  of  polluted  water.  Pettenkofer  states  that  when  the 
soil  water  is  lowered  the  cholera  poison  diffuses  itself  throughout 
the  porous  soil;  but,  according  to  Buchanan,  when  the  soil  water 
subsides,  the  superficial  wells  become  more  impure  from  effete 
animal  matters,  and  the  drinking  water  which  they  supply  is  the 
direct  carrier  of  the  disease.  It  is  evident  that  when  the  soil 
water  is  nearly  up  to  the  surface  of  the  ground  the  waste  matters 
thrown  out  from  dwellings  are  carried  off  horizontally  by  the 
drainage  ;  whilst,  when  the  soil  water  is  low,  the  refuse  sinks  into 
the  surface  wells,  which  thereby  become  polluted,  and  during 
epidemics  of  cholera,  or  endemics  of  enteric  fever,  retain  the  virus 
of  those  diseases.  Dr.  Buchanan  quoted  several  facts  to  prove  that 
typhoid  fever  is  spread  by  means  of  polluted  potable  water ;  and 
he  endeavours  to  prove  that  the  subsidence  of  soil  water  does  not 
affect  the  spread  of  the  disease  in  localities  supplied  with  water 
brought  from  pure  and  remote  sources.  I  quite  agree  with  Dr. 
Buchanan  in  regarding  impure  drinkable  water  as  a  common 
vehicle  in  which  the  germs  of  several  zymotic  diseases  are  carried 
into  the  body.  During  the  last  epidemic  of  cholera  in  Ireland  I 
found  that  the  pump  water  used  in  several  localities  where  the 
disease  was  unusually  severe  contained  excessive  amounts  of 
animal  impurities.  This  was  particularly  the  case  with  Arklow 
and  Mallow.  In  the  latter  town  there  were  few  cases  of  the  dis- 
ease except  in  one  suburb,  the  well  water  of  which  I  found 
loaded  with  organic  matter,  nitrates,  and  nitrites.  Where 
the  disease  did  not  prevail  the  water  was  remarkably  pure.  Dr. 
Buchanan's  views  are  greatly  strengthened  by  the  facts  set 
forth  in  Ballot's  report  on  the  spread  of  cholera  in  Holland ;  for 
that  author  has  shown  that  in  every  town  in  the  Netherlands 
where  rain  water  alone  was  drank  there  were  either  no  cases  of 
cholera  or  a  few  belated  ones.  On  the  other  hand,  where  wells 
and  canals  furnished  the  water  of  towns  or  villages,  the  disease 
prevailed.  Pettenkofer  himself  does  not  deny  the  fact  that  cholera 
and  typhoid  fever  are  occasionally  contracted  by  drinking  impure 
water.      In  November,  1869,  1  had  the  pleasure  of  conversing 

1  Medical  Times  and  Gazette,  March  12tb,  1870. 
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with  Professor  Pettenkofer  upon  this  and  other  subjects,  and  he 
stated  that  he  believed  cholera  was  oceasionallj  communicated 
through  the  agency  of  potable  water,  but  that  the  general  spread 
of  the  disease  was  not  through  that  channel. 

Dr.  Bryden,  of  the  Bengal  army,  has  published  a  Toluminous 
report  on  the  outbreak  of  cholera  in  Northern  India  in  1866-68. 
Some  of  the  facts  mentioned  in  this  report  are  strongly  in  favour 
of  the  theory  of  the  general  propagation  of  cholera  by  means  of 
impure  water.  Whilst  the  water-tanks  are  fouled  by  dipping 
clothes  into  them  and  bathing  in  them,  and  the  supplies  are  drying 
up,  the  disease  increases  rapidly ;  but  when  the  tanks  are  cleaned 
out  and  refilled  with  pure  rain  water  the  cholera  vanishes,  and 
does  not  reappear  during  the  time  that  rain  keeps  the  tanks  full  of 
water. 

The  history  of  the  last  epidemic  of  cholera  in  Europe  appears 
to  me  to  prove  clearly  that  cholera  is  very  frequently  communicated 
through  the  medium  of  potable  water.  Letheby  doubts  that  water 
had  much  to  do  with  the  spread  of  cholera  in  London  during  the 
late  outbreak,  but  the  great  majority  of  health  officers  of  the 
metropolis  hold  an  opposite  opinion.  In  an  elaborate  report,  pre- 
pared by  Dr.  A.  M.  Ballot,  of  Rotterdam,  voluminous  evidence  is 
produced  to  prove  that  cholera  was  propagated  throughout  Holland 
chiefly  by  means  of  polluted  water.  Dr.  Ballot's  conclusions  are 
as  follows : — 

1.  Our  country  is  highly  affected  by  the  cholera  at  every  epidemic,  chiefly 
in  those  parts  where  they  drink  water  directly  from  the  rivers  and  canals,  or 
from  the  ground  saturated  with  sewerage  matters. 

2.  In  places  where  rain  water  is  generally  drank  the  disease  is  by  far  less 
violent. 

3.  Places  where  there  is  no  other  drinkable  water  but  rain  water  are  not 
affected  by  the  epidemic :  the  single  cases  occurring  there  are  imported. 

4.  When  places  affected  by  the  cholera  were  supplied  with  pure  water 
instead  of  the  vitiated  water  the  disease  disappeared. 

The  use  of  ordinary  hard  water  probably  predisposes  persons  to 
contract  cholera  when  the  disease  is  prevalent ;  but  water  contain- 
ing the  actual  virus  of  cholera  is,  of  course,  that  by  means  of  which 
the  disease  is  chiefly  propagated. 

In  the  '<  Second  Annual  Report  of  the  State  Board  of  Health 
of  Massachusetts,  January,  1871/'  the  subject  of  the  causes  of 
typhoid  fever  is  treated  at  considerable  length.  Inquiries  were 
made  from  medical  men  in  163  towns  of  the  State,  and  their 
replies  occupy  sixty  pages  of  a  large  volume.  The  following  is  a 
tabulated  statement  of  the  leading  queries  and  their  answers: — 

1.  Have  you  observed  a  difference  in  the  prevalence  of  this  disease  between 
houses  supplied  with  water  from  wells  about  the  premises  and  houses  sup- 
plied with  water  conveyed  from  springs  or  from  ponds  of  unquestionalSe 
purity? 

Replies. 
X  eSy     .....        AS 
No  difference  has  been  remarked,  .        71 

Whole  supply  of  town  from  wells,     .  .18 

Indefinite,  .  .  .  .51 


Typhoid  spread  by  Water. 
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2  Can  70a  infonn  ns  whether,  at  times  when  tjphoid  proTaUed,  the 
water  of  the  wells  was  rising  or  fiilUng,  and  whether  it  was  higher  or  lower 
than  the  aTerage  for  the  year  ? 

(If  yoor  attention  has  not  heen  giren  to  the  height  of  subsoil  water  as 
marked  bj  the  wells,  will  jou  hare  the  kindness  to  note  it  in  future  epidemics, 
and  let  us  know  the  result?) 

Replies. 

Rising  after  being  Tery  low,  .11 

Falling,  .16 

Very  low,  .  .36 

Hare  not  observed,  100 

3.  HaTe  you  obserred  any  connection  between  typhoid  ferer  and  foul  soil, 
whether  from  priTies,  pigsties,  manure  heaps,  or  similar  ocdlections  of  decom- 
posing matter  lying  on  the  ground  ? 

Replies. 

xes,     •  •  •  .  •        fcf 

No,       .  .  .45 

Doubtful,  .  .39 

4.  HaTe  you  obsenred  any  connection  between  typhoid  fcTer  and  putrid 
air,  whether  from  rotting  Tegetables  in  cellars,  bad  drains,  uuTentilated  liring 
or  sleeping  rooms,  or  from  any  other  cause? 

Replies. 

xes,      .  •  .  •  •        cK/ 

No,       .  .  ,36 

Doubtfhl,  .  .  .37 

Ten  towns  report  that  typhoid  fever  is  a  disease  almost  unknown  among 
them,  and  for  this  reason  they  can  give  no  information. 


MOBTALITT   FROM   TTPHOID   FETEB  IN    THE    URBAN    POPULATION    OF 
MASSACHUSETTS  DURING   THE   L48T  TEN   TEARS. 


PopaUtion 

1865 
(All  Agta). 


Total 

Deaths  from 

Typhoid  in 

Ten  Tears. 


Arerage  No. 
of  persons 
liTinff  each 

year  to  one 
Death. 


ATerage  No. 

of  Deaths 

each  year  to 

1,000  Persona 

llTing. 


One  hundred  and  forty- 
seven  (147)  cities  and 
towns  of  more  than 
2,000  inhabitants. 

One  hundred  and  eighty- 
four  (184)  towns  of  less 
than  2,000  inhabitants, . 


1,044,294 


213,468 


7.888 


2,539 


1,323-90 


840-75 


0-755 


1189 


It  appears  that  typhoid  feyer  is  more  prevalent  in  the  small 
towns  in  the  rural  districts  than  in  the  densely  populated  centres 
of  maDufacturing  industries,  although  the  death-rate  from  all 
causes  is  higher  in  the  latter.  This  fact  bears  out  to  some  extent 
the  statement  lately  made  hy  Dr.  Stark,  of  Edinburgh,  that  the 
zjmotics  are,  relatively  to  the  number  of  deaths,  as  destructive  in 
the  country  as  in  towns.  They  do  not,  however,  sustain  the  theory 
put  forth  by  Dr.  Stark  that  the  extirpation  of  zymotic  diseases  is 
beyond  the  power  of  man.     It  is  shown  in  the  Reports  upon  this 
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subject  presented  to  the  Massachusetts  Board  of  Health  that  the 
common  proximate  cause  of  typhoid  fever  in  that  State  is  organized 
matter  (chiefly  vegetable)  in  a  state  of  decomposition.  *<  Whether 
the  vehicle  be  drinking  water  made  foul  by  human  excrement,  sink 
drains,  or  soiled  clothing  ;  or  air  made  foul  in  enclosed  places  by 
drains,  decaying  vegetables,  or  fish  (Swampscott),  or  •  old  timber 
(Tisbury),  or  in  open  places  by  pigsties,  drained  ponds  or  reser- 
voirs, stagnant  water,  accumulations  of  filth  of  every  sort,  the  one 
thing  present  in  all  these  circumstances  is  decomposition." 

If  decomposing  organic  matter  be  then  the  proximate  cause  of 
typhoid,  sanitary  measures  might  be  rendered  as  efficacious  in  the 
abatement  of  this  disease  in  villages  and  the  open  country  as  in 
the  most  densely  crowded  towns. 

Those  who  believe  that  impure  potable  water  has  but  little  to 
do  with  the  spread  of  the  malady  contend  that  it  is  the  foul  air 
issuing  from  the  soil,  and  not  from  the  water,  that  conveys  the 
typhoid  contagium.  No  outbreak  of  the  disease  can  occur  until 
the  soil  is  typhoid  ripe.  The  most  dangerous  condition  of  the 
soil  is  when  the  ground  water  is  sinking  after  a  previous  rise.  In 
Massachusetts  it  would  appear  that  the  period  during  which 
typhoid  fever  is  prevalent  coincides  with  that  in  which  the  water 
is  lowest  in  the  wells.  The  editor  of  the  reports  on  typhoid  fever 
in  the  Report  of  the  Board  of  Health  suggests  that  the  compara- 
tive immunity  from  this  disease  enjoyed  by  the  denizens  of  the 
larger  cities  may  be  due  to  the  pavement  and  other  impervious  layers 
which  cover  the  soiL  If  emanations  from  the  soil  be  the  source 
of  the  disease,  the  safest  plan  is  to  sleep  in  the  highest  stories  of 
our  houses.  As  for  cellars  and  kitchens,  the  authorities  should 
prohibit  their  use  as  sleeping  apartments. 

On  study ing  carefully  the  literature  of  cholera  and  typhoid  fever, 
I  have  come  to  the  conclusion  that  the  evidence  in  favour  of  the 
view  that  the  disease  is  largely  spread  by  polluted  water  is  con- 
clusive. 

Dr.  W.  B.  Richardson,  of  Dublin,  requested  me  to  examine  a 
well  water  which  had  been  used  by  a  large  family  in  Kingstown, 
nearly  all  of  whom  had  been  attacked  with  typhoid,  which  in 
several  cases  proved  fatal.  The  water  was  very  bad,  and  contained 
albuminoid  and  ammoniacal  nitrogen  in  very  large  quantities.  It 
was  subsequently  found  that  the  pipe  from  the  water  closet  dis- 
charged its  contents  into  a  cul  de  sac  situated  within  a  yard  of  the 
welL 

Typhoid  fever  broke  out  some  time  ago  in  two  of  the  depart- 
ments of  the  staff  of  the  Board  of  National  Education.  On  exa- 
mining the  water  used  by  the  persons  affected,  I  found  it  highly 
impregnated  with  sewage  impurities.  Since  the  introduction  of  the 
pure  water  of  the  Vartry  for  the  foul  pump  water  previously  used 
in  these  departments  no  further  cases  of  typhoid  have  occurred. 

It  is  believed  by  many  epidemiologists  that  water  polluted 
with  the  excretsB  of  healthy  persons   is  capable  of  producing 


Relation  between  Goitre  and  Water.  85 

typhoid ;  but  if   that    be    the  case,  this   disease  is  not  a  true 
zymotic,  like  small-pox  or  scarlatina. 

If  such  polluted  water  were  capable  of  propagating  cholera,  it  is 
strange  that  the  disease  is  not  more  common,  seeing  potable 
waters  of  this  country  are  so  generally  contaminated  with  sewage. 
I  have  known  whole  families  to  use  for  years  well  waters  largely 
impregnated  with  sewage,  and  yet  typhoid  never  appeared  amongst 
them,  and  I  have  frequently  met  with  cases  where  the  water  used 
by  families  was  very  bad,  and  yet  produced  no  serious  disease  until 
there  was  the  strongest  proof  that  the  dejections  of  a  typhoid  patient 
had  entered.  I  could  cite  numerous  cases  of  this  kind,  but  one  will 
serve  as  an  illustration.  A  person  went  on  a  visit  to  the  family 
of  an  official  of  the  Corporation  of  Dublin,  and  immediately  was 
stricken  down  with  typhoid,  the  incubatory  stage  of  which  disease  must 
have  been  going  on  for  some  time  previous  to  his  arrival.  Though 
isolated  from  the  family,  the  disease  in  due  time  appeared  amongst 
them,  in  what  appeared  to  be  an  unaccountable  manner.  I 
examined  the  well  water  used  by  the  family,  and  found  it  loaded 
with  animal  impurities.  A  direct  connection  between  the  shaft 
of  the  well  and  the  house  sewer  was  soon  after  discovered,  and  the 
mode  in  which  the  typhoid  poison  had  been  propagated  explained. 
If  decomposing  animal  matter  is  capable  of  giving  rise  to  typhoid,  it 
18  certainly  strange  that  it  did  not  cause  an  outbreak  in  the  case 
above  described ;  for  the  foul  water  had  long  been  in  use,  and  the 
connection  between  the  well  and  the  sewer  was  of  long  standing. 

There  is  not  sufficient  evidence  to  show  that  other  zymotic  dis- 
eases than  cholera  and  typhoid  are  propagated  through  the  medium 
of  foul  water ;  but  as  scarlatina  has  been  spread  (as  will  be  shown 
further  on)  by  polluted  milk,  it  is  not  unlikely  that  it  may  be  com- 
municated by  means  of  water. 

Goitre  and  cretinism  are  often  attributed  to  the  use  of  certain 
kinds  of  water,  but  the  nature  of  the  impurity  in  water,  or  whether 
or  not  it  is  due  to  the  absence  of  some  mineral  ingredient, 
are  still  debated  points.  The  presence  of  large  quantities  of  mag*- 
nesian  salts,  of  lime  compounds,  of  fluorine,  of  copper,  and  other 
heavy  metals,  and  of  large  amounts  of  vegetable  organic  matter,  has 
been  by  different  writers  assigned  a  goitre-producing  faculty.  If 
earthy  salts  produce  goitre,  then  the  disease  ought  to  be  very 
common  in  Ireland,  which  is  not  the  case,  because  Irish  well  water 
contains  very  large  quantities  of  magnesian  and  calcareous  salts. 
The  want  of  iodine  in  Swiss  waters  is  said  to  be  the  cause  of  much  of 
the  goitrous  disease  met  with  in  Switzerland,  but  there  is  really  no 
sufficient  data  for  such  ahypothesis.  Whilstthe  cause  or  causes  which 
produce  goitre  are  almost  unknown,  there  is  a  wonderful  concor- 
dance of  opinion  amongst  medical  writers  from  the  earliest  to  the 
present  time  in  attributing  to  water  the  production  of  this  disease. 

Various  species  of  worms,  such  as  Ascaris  lumbricoides  (round 
worm),  Strongylus  duodenalis^  and  Filar ia  dracunculus  (guinea 
worm),  are  believed  to  enter  the  body  through  the  medium  of 
water. 


86  Lead  Poisoning  through  Water. 

The  family  of  the  late  King  Louia  Philippe,  whilst  residing  at 
Claremount,  suffered  from  symptoms  of  lead  poisoning,  produced  by 
the  use  of  water  containing  7-lOth  of  a  grain  per  gallon  of  lead. 
According  to  Dr.  Angus  Smith,  one-fourth  of  a  grain  per  gallon 
is  sometimes  sufficient  to  affect  persons  peculiarly  susceptible  to 
the  influence  of  this  poison.  Several  cases  of  chronic  poisoning  by 
lead-impregnated  water  have  come  under  my  observation. 

In  the  Second  Annual  Report  of  the  Massachusetts  Board  of 
Health  there  is  a  paper  on  the  subject  of  poisoning  by  water  con- 
taining minute  traces  of  lead.  The  following  query  was  addressed 
to  a  number  of  persons  in  different  towns  : — 

"  Have  any  cases  of  lead  oolic  or  lead  paralysis  occurred  in  your  town  or 
district,  in  which  you  have  been  able  to  trace  the  origin  of  the  disease  to 
water  pipes  ?" 

'*  The  replies  are  from  one  hundred  and  seventy  correspondents,  in  as  many 
different  places,  and  are  as  follows : — 

Ypfl  41 

A  wDy     •«•        •««        •••        «••        ^ A 
jJ^  V*      •••        •••        •••        •••       A  \J  K 

Doubt  expressed,       20 

No  lead  used  in  the  town,    ...  8 

**  It  is  stated  that  in  certain  towns  lead  pipe  is  only  used  to  convey  water 
from  springs,  and  that,  when  allowed  to  flow  continually  without  plugs  or 
Btop-cocks,  no  harm  has  been  known  to  follow. 

"  The  negative  replies  are  very  brief,  and  may  be  construed  as  meaning 
generally  tl^t  no  b«i  effects  have  been  observed,  rather  than  that,  in  the 
opinion  of  the  writers,  none  may  occur  from  the  contact  of  drinking  water 
and  metallic  lead. 

*'  The  affirmative  replies  are  direct  and  positive,  and  are  usually  accom- 
panied by  evidence.  They  occasionally  refer  to  other  accidental  modes  of 
poisining  by  lead,  as  by  hair  dyes,  which  are  almost  universally  composed  of 
acetate  of  lead  and  sulphur  in  various  proportions ;  also  by  cider  and  vinegar 
drawn  through  lead  f&ucets." 

Soft  water  containing  much  organic  matter,  nitrates,  and 
gases  act  most  readily  upon  lead ;  hard  water  least.  Hard  water 
containing  chlorides  may  act  slightly  upon  lead,  those  rich  in 
sulphates  come  next,  and  those  which  hardly,  if  at  all,  attack  the 
metal  are  waters  rich  in  carbonates.  The  Dublin  pipe  water  is 
soft,  but  I  flnd  that  it  does  not  sensibly  act  upon  an  alloy  of  96*5 
parts  of  lead  and  3*5  parts  of  tin.  The  water  of  Edinburgh  is 
said  to  contain  1-1 40th  grain  of  lead  per  gallon ;  but  no  bad  effects 
have  been  attributed  to  the  use  of  that  water. 

Add  a  little  acetic  acid  and  ammonium  acetate  to  ^  gallon  of 
water,  concentrate  it  to  2  ounces,  and  add  solution  of  sulphuretted 
hydrogen.  A  dark  precipitate  or  colour  indicates  lead  or  copper. 
Collect  the  precipitate,  place  on  charcoal,  and  with  the  blowpipe 
flame  reduce  the  metal  from  it.  Dissolve  the  metal  in  nitric  acid, 
and  to  neutral  solution  add  iodide  of  potassium,  which  produces 
yellow  iodide  of  lead.  Copper,  mercury,  zinc,  and  arsenic  rarely 
occur  in  water* 
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CHAPTER  IX. 
QUALITY  OF  THE  WATER  USED  IN  IRISH  TOWNS. 

The  quality  of  the  water  used  in  the  majority  of  Irish  towns 
aod  villages  is  had — sometimes  verif  bad.  The  *^  parish  pump" 
collects  not  only  the  rain-water  which  falls  on  the  catchment  basin 
of  the  district,  but  also  no  inconsiderable  amount  of  the  liquid 
refuse  thrown  out  from  houses  and  stables.  Many  of  the  landed 
proprietors  of  Ireland  are  engaged  in  the  meritorious  work  of  pro- 
viding decent  dwellings  for  the  labourers  on  their  estates ;  some 
of  these  benevolent  persons  would,  no  doubt,  procure  or  aid  in  ob- 
taining supplies  of  good  water  for  the  use  of  the  villag^es  on  their 
properties  were  their  attention  directed  to  the  subject.  Lord 
Annally  has  recently  so  supplied,  to  some  extent,  the  tenants  on  his  * 
Clare  estates.  The  water  used  for  this  purpose  is  of  good  quality, 
containing  very  minute  quantities  of  nitrogen  compounds.  The 
municipal  authorities  of  towns  and  the  Boards  of  Guardians  have 
now  full  power  to  provide  pure  and  ample  supplies  of  water  for  their 
respective  districts. 

Dublin, — The  capital  and  its  suburbs  are  supplied  with  high- 
pressure  water,  conveyed  from  a  reservoir  formed  by  damming  up 
the  Yartry  river.  The  reservoir  is  situated  on  an  elevated  granitic 
district  of  the  county  of  Wicklow,  twenty-three  miles  distant  from 
the  city ;  it  is  capable  of  supplying  thirty-five  gallons  per  diem 
per  head  of  the  population  of  the  city  and  its  suburbs.  The  water 
contains  4^  grains  of  solids  per  gallon,  of  which  2\  grains  consist 
of  substances  volatilizable  at  a  red  heat.  Its  albuminoid  nitrogen 
18  sometimes  as  low  as  0*002  grain  per  gallon,  and  its  ammonia 
seldom  exceeds  0*001  grain  per  gallon.  It  contains,  occasionally, 
very  minute  traces  of  nitrous  and  nitric  acids,  evidently  the  pro- 
ducts of  the  oxidation  of  vegetable  matter.  The  Vartry  water  is 
pure  and  wholesome,  and  no  one  should  now  use  the  pump  water 
of  the  city,  which  is  often  very  polluted.  I  shall  give  but  one  ex- 
ample of  a  Dublin  pump  (but  all  are,  fortunately,  not  so  bad). 

Composition  or  the  Water  from  the  Pump  at  the  Horse  Police 

Barracks,  Eevim-btreet. 

One  gallon  conlains : — 

Fixed  mineral  matters,         ...  ...  ...        109'03  grains. 

Organic  and  volatile  matters,  ...  ...         42*50 


>> 


»* 


Total  solids,  ...  ...        131-53 

Large  quantities  of  nitrogen  compounds,  chlorine,  and  gypsum  present. 

Waterford. — It  is  hardly  possible  to  find  a  town  so  badly  sup- 
plied with  water,  both  with  respect  to  quality  and  quantity,  as 
Waterford.  The  Corporation  own  considerable  property,  and  the 
taxation  is,  consequently,  very  light ;  yet  a  large  number  of  the 
citiaens  object  to  the  expense  necessary  to  the  procurement  of  a 
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good  water  supply.  The  Corporation,  some  years  i^Oy  obtaiDed 
an  Act  of  Parliament  for  the  purpose  of  introducing  pure  water 
into  the  city,  and  it  is  to  be  hoped  that  the  Act  may  not^  like  so 
many  other  well-intended  measures,  be  allowed  to  remain  a  dead 
letter. 

Waterford  is,  to  a  great  extent,  dependant  upon  its  own  wells 
for  its  water.  About  fifty  of  these  well  waters  have,  from  time  to 
time,  been  submitted  to  me  for  analysis  by  the  Corporation,  and, 
with  few  exceptions,  I  found  them  highly  contaminated  with  animal 
matter  and  the  products  of  its  decomposition.  One  of  these,  which 
appears  to  have  been  in  great  demand,  was,  without  exception,  the 
worst  water  that  ever  came  under  my  notice  by  observation  or 
reading.     A  gallon  of  it  contained  : — 

Solid  matters.           ...  ...  ...  ...  70*10  graina. 

Including : — 

Albuminoid  nitrogen,  ...  ...  ...  0*40 

Ammonia,  ...            —*  ...  ...  ...  4*06 

Sulphate  of  calcium,  ...  ...  ...  30*20 

Chlorine,    ...            ...  ...  ...  ...  16*00 

Besides  considerable  quantities  of  nitrites  and  nitrates. 

On  closely  smelling  this  water  a  faint  urinous  odour  was  ob- 
served. The  chlorine  existed  chiefly  in  combination  with  calcium 
and  magnesium ;  and  although  the  '*  solids "  were  so  abundant, 
they  did  not  include  carbonate  of  calcium.  The  amount  of  ammo- 
nia in  this  water  greatly  exceeded  the  quantity  which  I  found  in 
some  specimens  of  Dublin  sewage. 

Another  specimen  of  Waterford  pump  water  contained  385*8 
grains  (nearly  an  ounce)  of  solids  per  gallon,  including  0*4  grain 
of  albuminoid  nitrogen,  1*5  grain  of  ammonia,  34  grains  of  gypsum, 
and  76  grains  of  chloride  of  sodium.  I  found  in  another  well- 
water  171*9  grains  of  solids  per  gallon,  including  0*5  grain  am- 
monia, 0*25  grain  albuminoid  nitrogen,  105  grains  of  earthy  sul- 
phates, and  38  grains  of  chlorine. 

The  Waterford  News^  May  l6th,  1873,  thus  describes  the  defi- 
ciencies in  the  city  water-supply : — 

.  The  Reservoirs. — At  present  the  four  reservoirs  of  the  city  are  fairly 
supplied  with  water,  though,  as  the  season  advances,  it  will  gx^ually  di- 
minish to  a  very  low  ebb.  In  short,  the  daily  supply  to  houses  taking  pipe- 
water  must  be  cut  off  to  three  or  four  days  in  the  week,  or  even  less.  There 
are  not  400  out  of  4,000  houses  taking  tins  water.  There  is  no  more  to  give. 
The  Corporation  have  to  refuse  applications  to  supply  other  houses  with  pipe- 
water.  Three  of  the  reservoirs  are  closely  surrounded  by  bacon  cellars,  as 
also  by  cabins  and  yards  of  the  foulest  class. 

The  Pumps The   waters  from  the  following  pumps  were  found  not 

available  for  cooking  purposes.  Two  in  Ballybricken  Green — one  in  the 
Mayor's  Walk — one  in  the  Glen — one  in  Johnstown — one  on  Thomas's-hill — 
one  in  Little  Patrick-street.  In  fact,  the  inhabitants  pronounced  the  waters 
firom  all  the  pumps  as  too  hard  for  the  uses  of  the  kitchen.  In  this  they 
exactly  agree  with  the  analysis  of  Dr.  Cameron. 

Thb  Conduits. — The  waters  from  the  conduits  come  under  the  same 
bead.  The  two  conduits  on  the  quay  (at  the  clock-tower  and  market-house) 
art  only  used  for  all  kinds  of  cattle.    The  conduit  in  John-street  runs  dry 
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every  stunmer,  and  the  conduit  in  New-street  is  especially  objectionable,  as 
it  is  supplied  from  a  well  under  the  floor  of  a  dwelling-house,  adjoining  which 
is  a  rag-and-bone  yard,  which,  though  kept  very  clean  for  such  a  place,  does 
not  smell  the  sweetest.  Several  persons  may  be  seen  waiting  for  their  turn 
at  these  and  other  conduits  every  hour  in  the  day. 

The  Sewers. — The  Committee  observed  the  mouths  of  the  street  sewers 
and  lanes  more  or  less  filled  with  dry  clay,  dust,  straw,  and  other  rubbish, 
emitting  foul  odours,  which  must,  of  course,  engender  disease.  In  dry 
weather  all  the  sewers  are  no  use,  for  want  of  water  to  flush  them. 

The  Poor  Suffering  Most. — AVlien  the  sewers  and  water  supplies  are 
in  this  state  now,  what  will  they  be  in  two  months  hence — say  in  August  ? 
It  is  not  necessary  to  make  provision  for  a  water  supply  in  winter,  when  it 
can  be  had  from  the  roof  of  every  house.  It  is  the  working  classes  who 
suflfer  most  in  this  city  for  want  of  water,  and  those  are  the  persons  who  are 
now  aflSiicted  here  with  fever ;  but  who  can  say  they  will  escape  when  it  finds 
a  lurking  abode  amongst  undrained  and  dirty  places  ?  None  of  the  present 
pipe-water  reaches  the  poor — their  only  resources  arc  the  pumps.  There  are 
over  3,600  dwelling-houses  in  the  city  without  any  supply.  A  medical  officer 
told  us  some  time  ago  that  he  has  known  a  whole  family  to  wash  themselves 
in  a  vessel  containing  the  same  water,  so  scarce  was  it  at  the  time.  There  is 
not  a  drop  of  pipe- water  in  the  whole  district  of  Ballybricken,  the  most  popu- 
lous portion  of  Waterford.  There  is  but  one  pump  to  give  water  to  a  dense 
population  around  Patrick's  Chapel ;  this  pump  is  situate  in  ground  which 
cannot  be  free  from  impurities ;  the  water  is,  therefore,  bad.  The  inhabi- 
tants must  go  to  Alexander-street  for  water  for  drinking  purposes,  &c. 

I  need  hardly  add  that  the  state  of  the  public  health  in  Water- 
ford  is  unsatisfactory,  and  the  death-rate  occasionally  is  extremely 
high.  In  1873  it  amounted  to  31*7)  the  highest  in  any  Irish  town. 
Dr.  Delandre,  one  of  the  Dispensary  physicians,  found  in  an  out- 
break of  typhoid  in  1873  that  every  patient  had  used  the  water 
from  a  pump  which  I  subsequently  found  to  be  highly  impure. 

Ziimerick. — This  city  is  supplied  with  both  river  and  pump 
water.  The  river  (Shannon)  is  tolerably  good,  but  not  up  to  the 
full  standard  of  purity  requisite  for  a  town  supply.  Some  of  the 
wells  contain  100  grains  of  solid  matters  per  gallon,  and  are  other- 
wise very  impure.  Of  the  score  of  Limerick  waters  which  I  have 
examined  only  about  five  were  decidedly  good. 

Kilkenny, — Nearly  fifty  specimens  of  well  waters  used  in  this 
city  have  been  sent  to  me  for  analysis,  chiefly  by  the  Corporation. 
Most  of  them  contained  from  50  to  100  grains  of  solids  per  gallon. 
The  most  striking  feature  of  Kilkenny  waters  is  the  immense 
quantities  of  nitric  acid  which  they  contain,  and  a  portion  of  which, 
no  doubt,  is  derived  from  the  fossiliferous  limestone  of  the  district, 
and  not  from  sewage.  Still,  these  waters,  taken  altogether  are 
very  bad,  and  utterly  unfit  for  drinking,  cooking,  or  washing. 
Pure  water  exists  in  sufficient  quantity  at  no  great  distance  from 
the  city,  and  it  is  to  be  hoped  that  the  Corporation  will  soon 
seriously  set  about  obtaining  ao  adequate  supply  of  this  indispens- 
able liquid. 

Drogheda. — I  have  recently  analysed  for  the  Corporation  of 
Drogheda  ten  specimens  of  the  pump  waters  used  in  that  city. 
The  solids  per  gallon  varied  from  12*34  to  105*2  grains  per  gallon, 
the  earthy  sulphates  from  a  trace  to  45  grains,  and  the  chlorine 
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from  a  trace  to  12*2.  On  the  whole,  the  amount  of  nitrogen  com- 
pounds was  too  large ;  two  of  the  waters  were  very  bad.  "  North- 
road  pump"  contained  102*2  grains  of  solids,  0*25  grains  of  ammo- 
nia, 0*112  grains  albuminoid  nitrogen,  25  grains  of  sulphates,  and 
9*8  grains  of  chlorine  per  gallon.  "  West-gate  pump,"  **  Magda- 
lane-street  fountain,"  and  *'  M arito  pump"  contained  excessive 
amounts  of  nitrogen  compounds.  The  "  Bachelors'-lane  pump" 
was  free  from  sewage,  but  contained  105  grains  of  solids  per 
gallon.  The  other  waters  were  tolerably  good.  Drogheda  is  also 
supplied  with  pipe-water,  brought  from  a  distance  by  a  company. 
This  water  is  sometimes  dark-coloured,  but  I  have  not  detected 
sewage  in  it.  It  should  be  used  in  preference  to  the  pump  water ; 
but  the  Company  should  see  that  it  is  properly  filtered. 

Banhridge  (Co.  Down). — Nineteen  pump- waters  used  in  thii 
town  were,  in  1874,  sent  to  me  for  examination  by  the  Town 
Commissioners.  The  solids,  with  two  exceptions,  varied  from 
13*34  to  34*78  grains  per  gallon — ^the  exceptions  contained  91*97 
and  83*33  grains,  respectively,  per  gallon.  Nearly  all  contained 
very  large  quantities  of  nitrates  and  nitrites,  which,  taking  into 
account  the  comparatively  small  amounts  of  earthy  salts,  indicated 
that  the  waters  had  polluted  sources.  The  amounts  of  ammonia 
in  six  of  these  waters  exceeded  0*2  grains  per  gallon.  There  was 
not  one  really  good  water  amongst  the  nineteen  specimens  ! 

Millstreet  (County  Cork). — Two  pump  waters  examined  for 
the  Board  of  Guardians  proved  extraordinarily  pure.  The  solids 
amounted  to  only  3*16  and  5*63  grains  per  gallon  respectively. 

Enniskillen, — I  have  only  examined  six  specimens  of  pomp 
water,  two  were  of  indifferent  and  four  of  very  bad  quality.  The 
latter  contained  89*04  grains  of  solids  (including  a  considerable 
amount  of  nitrogen  compounds)  per  gallon. 

Wicklow. — The  composition  of  the  waters  in  use  in  this  town 
is  variable.  Near  the  sea  the  solids  are  greatly  increased  by  com- 
mon salt.  In  the  inner  parts  of  the  town  the  solids  in  the  water 
vary  from  14  to  47  grains  per  gallon.  As  a  rule,  the  town  water 
is  impure,  but  a  good  supply  is  being  obtained  from  a  situation 
some  distance  from  the  town. 

Gort  (County  Galway). — I  have  examined  four  waters  used  in 
Gort.  That  from  a  river  contained  8*49  grains  of  solids,  a  trace 
of  nitrous  acid,  and  traces  only  of  other  nitrogen  compounds.  The 
others  were  pump  waters,  containing  from  36  to  70  grains  of 
solids  per  gallon — one  being  of  bad  and  two  of  good  quality. 

Westport  (County  Mayo). — Three  waters  used  in  this  town 
which  1  examined  proved  of  fair  quality. 

Carrickmncross, — Of  three  waters  from  this  town  which  I 
examined  some  years  ago,  two  were  bad. 

Tralee  (County  Kerry). — I  have  examined  nearly  a  score  of 
well  waters  used  in  or  near  this  town.  I  found  most  of  them 
coutaminated  with  sewage  impurities;  one  very  impure  water 
contained  201*77  grains  of  solids  per  gallon,  and  incladed  large 
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amounts  of  nitrogen  compounds.  Some  of  the  waters  used  in  this 
town  are  pure.  One  in  particular  contained,  I  found,  26*7  grains 
of  solids  per  gallon,  was  free  from  gypsum  and  chlorine,  and 
contained  the  merest  traces  of  nitrogen  compounds. 

Cavan — I  h.'ive  examined  only  two  specimens  of  water  used  in 
this  town.  "  Famham-street  pump"  contained  83*13  grains  of 
solids  per  gallon,  including  albuminoid  nitron;en,  0*018;  ammonia, 
0*18;  earthy  sulphates,  14*9;  chlorine,  4*18.  The  Court-house 
pump  proved  to  be  good. 

Maryborough  (Queen's  County). — The  eight  specimens  of 
water  used  in  this  town  which  I  have  examined  afforded  about  an 
equal  number  of  bad  and  good  specimens.  That  furnished  by  the 
pump  in  the  Court-house  was  very  bad  at  the  date  of  my  exa- 
mination.    The  waters  in  this  district  are  yery  hard. 

Naas  (County  Kildare). — Ten  of  the  well  waters  used  in  or 
near  this  town  have  been  examined  by  me.  The  solids  per  gallon 
Taried  from  25  to  64  grains  per  gallon.  The  nitrogen  was  chieflj 
in  the  form  of  nitric  acid ;  none  of  them  contained  large  amounts 
of  ammonia,  &c.  Some  of  the  waters  were,  however,  of  decidedlj 
bad  quality. 

Listowel  (County  Kerry). — Twelve  specimens  of  waters  used 
in  this  town  and  district  have  been  submitted  to  me  for  analysis 
by  the  Board  of  Guardians.  The  solids  varied  from  4*5  to  308^64 
grains  of  solids  per  gallon.  Most  of  them  were  perfectly  free 
trom  sewage  impurities,  and,  on  the  whole,  their  quality — except 
in  the  case  of  one  very  hard  water — was  good. 

Kenmare  (County  Kerry) — Six  samples  used  in  or  near  the 
town  gave,  on  the  whole,  good  analytical  results.  The  water 
was  slightly  impregnated  with  peaty  matters. 

Carrick-on-Suir  (County  Tipperary). — The  four  waters  sent 
from  this  contained  no  sewage  impurities.  Two  were  hard  and 
the  others  somewhat  soft. 

Car  low, — I  have  only  examined  two  of  the  public  wells  in  this 
town.  These  waters  were  pretty  free  from  organic  impurities : 
their  solids  per  gallon  were  respectively  66  and  43*21  grains. 

Athy  (County  Kildare). — About  a  score  of  the  well  waters  of 
this  town  have  been  submitted  to  me  for  examination.  'Their 
•olids  per  gallon  varied  from  20  to  80  grains.  About  one-third 
were  of  good,  one-third  of  very  bad,  and  one-third  of  indifferent 
quality.     Nitrates  were  not  abundant  in  these  waters. 

Callan  (Co.  Kilkenny). — The  waters  of  three  pumps  I  found 
to  contain,  respectively,  82*2,  5*55,  and  49  grains  of  solids  per 
gallon.  The  only  nitrogen  compound  present  in  one  of  them  was 
nitrous  acid ;  the  others  were  free  from  sewage  impurities. 

Downpatrick. — I  examined  two  pump  waters  from  this  town — 
one  from  the  Lunatic  Asylum,  the  other  from  a  public  school. 
The  former  contained  16  grains  per  gallon,  the  latter  86  grains; 
both  were  free  from  sewage. 

Qtteeiuiown  (Co.  Cork). — I  examined,  in  July,  1874,  the  waters 
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of  three  of  the  public  pumps  in  that  town  sent  to  me  by  the  Town 
Commissioners.  The  solids  in  each  were,  respectively,  16*4,  17, 
and  22  grains  per  gallon.  Two  were  free  from  sensible  amounts 
of  impurity ;  the  other  (that  which  contained  22  grains  of  solids) 
was  impure. 

Kingstown  (Co.  Dublin). — ^I  have  found  many  of  the  pump 
waters  in  this  town  in  a  highly  impure  condition.  The  solids,  per 
gallon,  amounted  to  from  70  to  160  grains — nearly  all  earthy 
salts.  The  town  is  supplied  with  excellent  pipe  water  from  the 
Yartry ;  but  some  of  the  inhabitants  still  persist  in  drinking  the 
foul  water  furnished  by  the  private  wells. 

Dalkey  (Co.  Dublin). — I  found  in  the  pump  water  of  this  town 
enormous  amounts  of  nitrates  and  nitrites.  One  specimen,  sub- 
mitted to  me  by  Dr.  Tuffnell,  now  President  of  the  Royal  College 
of  Surgeons,  contained  77*25  grains  of  solids  per  gallon,  of  which 
22*06  consisted  of  organic  and  volatile  substances.  There  were  at 
least  10  grains  of  nitric  acid  in  the  water.  Here  we  have 
the  case  of  a  well  water  in  a  granite  district  which,  were  there 
no  inhabitants  in  the  place,  would  not  probably  contain  more  than 
5  or  6  grains  of  solids  per  gallon,  highly  contaminated,  and  devoid 
of  the  characteristics  of  water  from  the  igneous  rock  formations. 
Dalkey  has,  quite  recently,  been  supplied  with  Vartry  water. 

Parsonstown. — I  have  not  examined  any  of  the  public  well 
waters  used  in  this  town ;  but  if  they  resemble  the  water  from  two 
private  pumps  recently  examined  by  me,  they  must  be  very  im- 
pure. These  contained  large  quantities  of  nitrogen,  and  37*03 
and  111*15  grains  of  solids  each  per  gallon. 

Longford. — The  waters  in  this  town  are  only  of  an  indifferent 
quality.  The  Town  Commissioners  are  at  present  considering 
schemes  for  introducing  a  good  supply.  The  waters  in  the  locality 
are  generally  of  a  very  brown  hue ;  but  their  freedom  from  chlo- 
rine shows  that  the  colour  is  due  to  vegetable  and  not  anim&l 
impurities. 

Celtic  Daly  (Westmeath;. — Three  waters  from  this  place, 
which  I  examined  in  1872,  had  the  following  remarkable  compo- 
sitions.    One  gallon  of  each  contained  : — 

No.  1.  No.  2.  Na  S. 


Grains.  Grains.  Orains. 

Fixed  soUds,  7*05  1370  16-48 

Organic  and  volatile  matters,  ...  18*80  10*02  9*98 


Total  solids,        ...  25*85  23*72  26*46 

These  waters  were  free  from  chlorine,  and  the  enormous  amounts 
of  organic  matter  were  derived  from  peat.  They  were,  of  course, 
unfit  for  use. 

Belfast. — Dr.  Hodges,  analyst  for  Belfast,  informs  me  that  the 
pipe  water  of  Belfast  contains  11*2  grains  of  solids  per  galloOi 
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inclading  albnminoid  niln^n  0-009  gn'in  ;  nmmonia  0*001  gnio, 
ani  chlorine  eqaal  to  1.7  gnin  of  common  Ealt. 

Cork. — Mr.  O'Keeff?,  analyst  for  Cork,  has  favoured  me  with 
the  following  anftlysis  of  the  Lee  w&ter  with  which  that  city  is  sup- 
plied.    A  gftllon  contains  :— 


^lid  Bfatiera  „. 

iDclndine 
Albanimoid  Nitrogen 
AmmoDia         „. 
Chlorine 


,    fi-STOgraiiu. 

0-OTS  „ 
0-OiO  „ 
0-661       „ 


These  results  show  that  Cork  pipe  water  is  very.impnre. 
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There  does  not  appear  to  be  a  close  relation  in  all  cases  between 
Ae  death-rated  tLnd  water  supplies  of  the  above  towns ;  hut  in  some 
of  them — AVatetford,  Tralee,  Naas,  &c, — where  the  water  is  very  bad^ 
the  death-rate  is  very  high.  In  Kilkenny  the  water,  though  from  a 
highly  tainted  source,  does  not  contato  much  albuminoid  ammonia,, 
and  therefore  it  does  not  bo  much  affect  the  public  health.  Still 
21-3  deaths  per  1,000  is  a  high  rate,  especially  when  we  consider 
that  registration  of  death  is  defeclive  in  Ireland.  1  n  the  towns  with 
tery  bad  water  supply  cholera  was  very  virulent  during  its  visita- 
tions in  this  country.  The  death-rate  of  Drogheda  is  apparently 
bw,  simply  because  the  workhouse  and  hospitals  are  not  within  the 
npstration  area. 
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The  pollution  of  a  river,  in  its  progress  from  its  source  to  the 
sea,  is  well  shown  by  the  following  results  of  analyses  of  the  water 
of  the  Camac,  which  I  made  some  years  ago  for  certain  legal  pur- 
poses. The  river  rises  in  the  Dublin  mountains,  and,  flowing  for 
about  a  dozen  miles,  commingles  its  muddy  waters  with  those  of 
the  Liffey  shortly  after  the  latter  enters  Dublin. 

COXPOSITION  OP  THB  CaXAC  RiVEB  AT  DIFFERENT  POINTS: — 

Mineral 
matters. 

1.  One  mile  fh>m  the  source,        ...  212 

2.  AboYe  Richmond  Barracks,     ...  13' 

3.  Below  the  Barracks,  ...            ...  51*20 

4.  Near  junction  with  the  Liffey, ...  96*35 

During  the  outbreak  of  cholera  in  1865  I  found  the  pump  water 
in  Arklow,  Mallow,  and  other  towns  ravaged  by  cholera  in  a  very 
impure  state,  and  I  traced  the  spread  of  the  disease,  in  many  in- 
stances, to  the  use  of  foul  water.  At  that  time,  however,  the 
methods  of  water  analysis  were  not  so  perfect  as  they  are  now« 


Grains  per  Gallon. 

Volatile  and 

Total 

Organic 

■•Uda. 

1-84        — 

3*96 

10*12        = 

2312 

26-00        — 

76-20 

4756       = 

143*91 

CHAPTER  X. 

NORMAL  AND  ABNORMAL  AIR. 

The  atmosphere  by  which  our  globe  is  invested  extends  to  a 
height  of  forty-five  miles — or,  according  to  some  observers,  seventy 
miles — from  the  level  of  the  ocean.  A  cubic  foot  of  dry  air,  free 
from  carbonic  acid,  weighs  537  grains  (nearly  1|-  ounces),  when 
the  thermometer  stands  at  thirty-two  degrees  Fahrenheit  and  the 
barometer  at  thirty  inches.  A  column  of  air,  extending  from  the 
ground  to  the  extreme  limits  of  the  atmosphere,  balances  a  column 
of  mercury  thirty  inches  in  height,  and  one  of  water  thirty-four 
feet  in  height ;  and  it  presses  upon  the  surface  of  bodies  with  a 
force  equivalent  to  fifteen  pounds  weight  upon  each  square  inch. 
The  air  decreases  in  specific  gravity  as  it  recedes  from  the  earth. 
At  the  summit  of  Mont  Blanc  half  the  weight  of  the  atmosphere 
is  lost,  the  mercury  in  the  barometer  sinking  to  fifteen  inches. 

The  atmosphere  consists  of  several  gases  and  vapours  in  a  state 
of  mechanical  admixture,  not  of  chemical  union. 

Average  Centesimal  Composition  of  the  Atmosphere. 

!  Nitrogen  ...            ...            ...            ...  7795 

9^1^^^^ 20*61 

Watery  Vapour      ...            ...             ...  1-40 

Carbonic  Acid         ...            ...             ...  0*04 

Possibly   1  Ozone        ...  ... 

Essential.  )  Ammonia...            ...             •'            **•  Traces. 

Nitric  Acid 

Non-         Carbonic  Oxide      

Essential,   i  Cajrburetted  Hydrogen  V  Traces. 

Sulphuretted  Hydrogen 
Organic  Matter      ... 


Oxggen — Ozone.  95 

In  addition  to  these  substances,  many  others  frequently  occur, 
especially  in  the  air  of  towns ;  for  example,  sulphuric,  sulphurous, 
muriatic,  and  nitrous  acids,  chlorine,  phosphuretted  hydrogen, 
common  salt,  and  yarious  earthy  and  saline  matters,  and  metallic 
vapours. 

Oxygen  gas  is  the  most  important  constituent  of  the  atmosphere  ; 
for  most  of  the  functions  discharged  by  that  fluid  are,  in  reality, 
performed  by  oxygen.  The  respiration  of  animals  and  the  ordi- 
nary processes  of  combustion  are  solely  maintained  through  its 
agency ;  and  many  of  the  great  changes  continuously  passing  over 
the  face  of  Nature  are  the  result  of  the  action  of  this  potent 
element.  Oxygen  is  about  one-tenth  heavier  than  atmospheric 
air.  It  is  destitute  of  colour,  odour,  and  flavour ;  100  gallons  of 
water  dissolve  between  three  and  four  gallons  of  it.  No  animal 
can  exist  in  air  which  has  been  deprived  of  its  oxygen,  and  fishes 
speedily  expire  when  placed  in  water  free  from  this  vital  element. 
Oxygen  destroys  the  organic  matters  found  in  the  air  and  in  soils, 
by  uniting  with  their  carbon  and  hydrogen,  and  converting  those 
elements  into  the  carbonic  acid  and  water.  It  also  destroys  vege- 
table colours — a  property  of  which  the  linen  and  cotton  manufac- 
turers largely  avail  themselves,  exposing  their  brown  or  yellow 
fabrics  to  the  bleaching  action  of  the  air. 

For  a  long  time  it  was  supposed  that  the  relative  proportions  of 
oxygen  and  nitrogen  in  the  atmosphere  were  the  same  under  all 
circumstances ;  but  recent  and  more  accurate  investigations  into- 
the  composition  of  the  air  have  shown  that  it  is  not  constant.  The 
variations,  however,  are  within  very  small  limits,  and  are  produced 
almost  solely  by  the  processes  of  the  combustion  of  fuel  and  the 
respiration  of  animals. 

Ozone  is  oxygen  gas  in  some  peculiar  condition,  the  precise 
nature  of  which  is  not  thoroughly  understood.  It  possesses  a  dis- 
agreeable odour,  which  some  compare  to  that  of  diluted  chlorine, 
others  to  that  of  phosphorus.  We  notice  this  odour  during  a 
thunderstorm,  when  phosphorus  is  exposed  to  the  air,  or  when  an 
electrifying  machine  is  developing  electricity;  for,  under  those 
circumstances,  some  of  the  oxygen  of  the  air  is  converted  into 
ozone.  It  is  a  powerful  bleacher,  and  readily  decomposes  several 
chemical  compounds.  It  is  probable  that  some  of  the  effects  of 
atmospheric  air  upon  animals  and  vegetables,  and  their  products, 
are  produced  by  ozone.  This  remarkable  body  is  formed  by 
passing  electric  sparks  through  the  air,  or  by  slowly  oxidising 
moist  phosphorus. 

Epidemics  of  influenza  have  been  attributed  to  an  excess  of  ozone 
in  the  air ;  and  its  absence  from  the  atmosphere  is  supposed  to 
favour  the  spread  of  if  not  to  originate,  certain  zymotic  diseases. 
During  the  outbreak  of  relapsing  fever  in  London  in  1870,  Dr. 
Boss,  Medical  Officer  of  Health  fur  St.  Giles's  District,  noticed 
that  the  fever  decreased  inversely  as  the  ozone  in  the  atmosphere 
increased.    When  the  mean  amount  of  ozone  was  so  low  as  0*4  at 
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Greenwich,  the  cases  of  the  disease  amounted  to  3*4  each  day  ;  when 
the  ozone  rose  to  1,  the  attacks  decreased  to  3  per  diem.  The  days 
on  which  the  ozone  stood  at  2,  the  attacks  were  I  ;  at  8,  the  cases 
of  disease  were  0*9  daily ;  and  when  the  ozone  increased  to  5,  the 
attacks  sank  to  0*3  daily.  These  facts  certainly  do  not  appear  to 
be  mere  coincidences.  They  show  a  close  relation  between  the 
amount  of  atmospheric  ozone  and  the  intensity  of  a  zymotic  disease. 
They  do  not,  of  course,  prove — that  which  has  been  so  often 
alleged — that  deficiency  of  ozone  in  the  air  is  the  direct  cause  of 
disease ;  but  they  certainly  go  far  to  prove  that  ozone  is  capable 
of  oxidizing  the  morbific  agents  which  float  in  the  air.  It  is  to  be 
regretted  that  Dr.  Ross  did  not  determine  the  amount  of  ozone  in 
the  atmosphere  of  his  district.  St.  Giles  is  some  distance  from  the 
Observatory  at  Greenwich.  At  the  same  time,  it  must  be  admitted 
that  the  amount  of  ozone  in  the  air  at  Greenwich  would  be  about 
the  quantity  which  would  exist  in  the  atmosphere  of  all  parts  of 
the  metropolis,  provided  it  were  not  used  up  in  oxidizing  or 
ozonizing  the  organic  matters  and  sulphuretted  hydrogen  gas 
which  occur  in  sensible  quantities  in  **  London  smoke."  It  would 
be  desirable  that  every  medical  ofRcer  of  health  should  provide 
himself  with  the  most  modem  and  useful  form  of  ozonimeter.  The 
mode  of  using  such  an  instrument  is  very  simple;  and  if  it  were 
constantly  employed  I  have  no  doubt  but  that  valuable  medical 
results  would  follow. 

.  A  piece  of  paper  or  linen,  soaked  in  a  solution  of  starch  and 
iodide  of  potassium,  is  a  test  for  the  presence  of  ozone,  acquiring 
a  blue  or  lavender  tint  on  exposure  to  air  containing  a  very  minute 
trace  of  ozone.  This  curious  substance  can  rarely  be  detected  in 
the  air  of  over-crowded  rooms,  or  other  places  where  the  air  is 
very  impure.  It  is  most  abundant  in  the  air  above  the  ocean,  and 
is  seldom,  if  ever,  absent  from  the  atmosphere  of  the  open  country, 
because  it  is  used  up  in  destroying  the  organic  matters  which  are 
so  abundant  in  such  situations.  Ozone  is  abundant  during  snow- 
storms ;  and  it  is  supposed  that  the  bleaching  power  possessed  by 
newly-fallen  snow  is  due  to  its  presence. 

Antozone  is  a  term  applied  to  another  form  of  oxygen.  It  is 
supposed  to  be  produced  when  ozone  is  formed,  the  oxygen  being 
split  up,  so  to  speak,  into  these  two  curious  bodies.  Antozone 
has  a  disgusting  odour,  but  a  less  pungent  one  than  ozone.  It 
soon  passes  into  ordinary  oxygen.  It  has  the  curious  property  of 
forming  fogs  or  clouds  with  water ;  perhaps  it  is  the  common 
cause  of  these  phenomena.  It  must,  however,  be  admitted  that 
great  uncertainty  still  prevails  relative  to  the  nature  of  antozone^ 
and  there  may  be  no  such  substance  in  existence. 

Nitrogen  is  colourless,  tasteless,  and  odourless.  It  is  a  little 
lighter  than  atmospheric  air.  One  hundred  parts  of  water  dis- 
solve only  two  parts  of  this  gas.  Nitrogen  cannot  support  com- 
bustion or  respiration ;  but  by  diluting  the  atmospheric  oxygen, 
it  renders  that  gas  less  stimulating  to  animals. 
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TABLE  SHOWING  THE  PROPORTION  OF  OXYGEN  IN  AIR. 


Authority. 

Place. 

Percentage  of 
Oxygen. 

aj6vi y  «••            •••           ••• 

Atlantic  Ocean,  midwaj  be- 
tween Africa  and  America 

20-96139 

British  Channel 

20-96321 

Bogota 

20-02099 

Dumas  and  Boussingault... 

£^nXx9                 •••                      •••                      ••• 

20-810 

Dias     •••           •*•           ••• 

Brussels    ... 

20*865 

MaiigDac          .*• 

vreneya     .••           ...           ... 

20-784 

Frankland 

Summit  of  Mont  Bhmc 

20-963 

Brunner 

Foulhom  ...           ...           ... 

20-910 

Miller... 

18,000  feet   high    (collected 
from  a  balloon)   ... 

Begnault 

Toulon  Harbour     ... 

20-850 

Bengal  Bay,  over  bad  water ... 

20-387 

Lebianc 

Chemical  Theatre,  Sorbonne, 
before  lecture 

20-760 

After  lecture  ... 

19-860 

Close  stable,  Ecole  Militaire... 

20-39 

Angui  Smith    ... 

Street  and  suburb  air,  Man- 
chester (mean  of  32  analyses) 

20-943 

Gallery  of  theatre,  Manchester 

20-630 

Large  cavities  in  mine 

20-770 

Under  shafts  ... 

20-424 

In  mines  where  candles  go  9ut 

18  500 

North-east   shore   and   open 
heath,  Scotland  ... 

20-999 

Bunsen              ••• 

Marburg,  Germany 

20-960 

Angus  Smith    ... 

Average  amount  of  air  in  open 
parts  of  London  ... 

20-950 

Average  composition  of  air  in 
worst  parts  of  London  streets 

20*875 

Worst  RpAoimp.n  ATAT  AYAminAd 

in  minss 

18*270 

98  Watery  Vapour — Carbonic  Acid. 

Watery  Vapour  varies  considerably  in  amount,  being  sometimes 
so  low  as  0*5  per  cent.,  at  other  times  so  hip^h  as  4  per  cent.  The 
average  amount  is  about  1*4  per  cent.  The  warmer  air  is,  the 
greater  is  its  power  of  maintaining  water  in  a  vaporous  state. 

Carbonic  Acid  Gas  is  a  compound  of  the  elements  carbon  and 
oxygen  ;  its  specific  gravity  is  1*5224,  water  being  I.  It  has  no 
colour,  but  posseses  a  slightly  pungent  odour,  and  its  solution  in 
water  is  feebly  acid.  It  is  fatal  to  animal  life,  even  when  largely 
mixed  with  atmospheric  air;  and  a  lighted  taper  is  extinguished 
in  air  containing  only  a  small  percentage  of  this  gas.  It  is  ex- 
tremely soluble  in  water,  in  which  fluid  it  is  invariably  present, 
and  oiten  in  large  amounts.  It  is  this  gas  which  is  driven  off 
from  limestone  when  that  substance  is  ignited  in  kilns ;  and  its 
presence  imparts  to  champagne,  bottled  malt  liquors,  and  mineral 
waters  much  of  the  agreeable  flavour  which  those  beverages 
possess. 

The  amount  of  carbonic  acid  gas  in  the  air  varies  from  three 
to  six  parts  in  1 0,000  parts  of  air  ;  the  average  is  *04  per  cent.  It 
is  sparingly  present  after  rain,  and  accumulates  during  seasons  of 
drought.  It  is  more  abundant  in  summer  than  in  winter,  at  night 
than  during  the  day,  and  over  land  than  above  water. 

Carbonic  acid  gas  furnishes  the  largest  portion  of  the  carbon 
used  as  food  by  plants ;  and  the  nitrogen  of  vegetables  is  to  a  great 
extent  derived  from  ammonia.  It  is  evident,  then,  that  these  gases 
are  normal  ingredients  of  the  atmosphere ;  and  it  is  not  likely  that, 
unless  when  present  in  excessive  proportions,  they  exercise  an  in* 
jurious  influence  upon  animal  life. 

Carbonic  acid,  though  food  for  plants,  is  poisonous  to  animals,  if 
taken  into  the  lungs  in  large  quantities.  When  limestone  is  strongly 
heated,  nearly  half  of  it  is  dissipated  in  the  form  of  carbonic  acid. 
Many  poor,  homeless  creatures  have  lain  down  close  to  the  lime- 
kiln fire,  to  enjoy  its  warmth,  but,  succumbing  to  the  narcotic 
influence  of  the  carbonic  gas,  have  fallen  into  a  sleep  from  which 
they  never  awoke  on  this  earth.  The  carbonic  acid  which  accumu- 
lates in  brewers'  vats,  in  the  holds  of  corn -laden  vessels,  and 
in  some  other  situations  has  often  caused  the  death  of  persons  who 
incautiously  descended  into  it. 

Dr.  Smith  states  that  an  increase  of  atmospheric  carbonic  acid 
from  0*04  to  0*07  per  cent.,  is  in  general  recognizable  by  the 
senses.  An  increase  of  even  0*02  per  cent,  is  not  pleasant  to 
us,  when  caused  simply  by  want  of  ventilation ;  but  if  the  in- 
crease be  associated  with  an  evolution  of  the  gases  of  putrefaction 
— which  is  often  the  case — the  deviation  from  the  healthy  atmos- 
pheric standard  is  the  more  dangerous  to  health.  Indeed,  the  re- 
sults of  the  experiments  of  Dr.  Smith  and  those  of  Dr.  Hammond, 
of  the  United  States,  show  that  the  ill  effects  experienced  by 
those  who  breathe  air  vitiated  by  respiration  are  chiefly  due  to  the 
organic  matter  ;  for  if  the  carbonic  acid  be  removed  by  chemical 
means,  the  respiration  of  the  air  continues  to  produce  an  injurious 
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effect.  In  one  of  Hammond's  experiments  an  animal  died  soon 
in  re-breathed  air  from  which  the  carbonic  acid  had  been  remoyed. 
According  to  Dr.  De  Chaumonf,  Assistant  Professor  of  Hygiene 
at  Netlej,  the  air  of  a  room  cannot  be  renewed  more  than  six 
times  per  hour  without  producing  draughts.  The  air  may,  how- 
ever, be  kept  free  from  more  than  0.06  per  cent,  of  carbonic  acid, 
and  yet  no  draughts  occasioned,  if  each  person  be  supplied  with 
KOOO  cubic  feet  of  air  and  48  square  inches  of  yentilating  open- 
ings. The  openings  should  be  exclusive  of  the  chimney,  if  there 
be  an  open  fireplace. 

Dr.  Smith  has  devised  a  simple  form  of  apparatus,  by  which 
any  person  of  ordinary  intelligence  and  education  might  readily 
determine  whether  or  not  the  amount  of  carbonic  acid  in  the  air 
of  a  place  was  above  the  normal,  or  any  other  proportion.   Baryta 
water  is  a  most  sensitive  re-agent  for  the  detection  and  precipita- 
tion of  carbonic  acid.     If  half  an  ounce  of  baryta  water,  contain- 
ing  about  0*08  gramme  of  baryta,  be  placed  in  a  clear  glass 
bottle,  having  a  capacity  of  644  cubic  centimetres  f23  ounces), 
and  the  latter  be  well  shaken,  a  turbidity  (produced  by  a  precipi- 
tation of  barium  carbonate)  will  be  observed,  if  the  proportion  of 
carbonic  acid  in  the  air  be    0'04  per  cent. — that  is  to  say,  the 
0'2515  cubic  centimetres  of  carbonic  acid  contained  in  the  bottle 
will  unite  with  the  barium  of  the  baryta  water,  and  form  0.00224 
gramme  of  insoluble  barium  carbonate  in  half  an  ounce  of  water. 
The  precipitate  obtained  renders  the  liquid  turbid,  but  not  quite 
opaque — ^it  may  be  described  as  translucent.     If  a  bottle  of  the 
capacity  of  154  cubic  centimetres   (5*42  ounces)   be  employed 
instead  of  one  of  640  centimetres,  no  turbidity  is  produced  in  the 
baryta  water ;  on  the  other  hand,  if  the  bottle  contain  44  ounces, 
or  the  air  008  of  carbonic  acid,  the  precipitate  is  twice  as  abundant. 
It  is  easy,  then,  by  making  an  experiment  in  the  pure  open  air,  to 
observe  the  density  of  the  turbidity  caused  by  shaking  half  an  ounce 
of  baryta  water  in  a  closed  bottle  or  jar  of  23  ounces  capacity;  and 
if,  on  repeating  the  experiment  in  a  room,  the  turbidity  is  increased, 
then  it  is  to  be  concluded  that  the  carbonic  acid  is  in  excess  and 
the  air  impure.     Any  medical  officer  of  health  or  hospital  physician 
might,  by  the  aid  of  a  few  clear  glass  bottles  of  dififerent  sizes 
and  a  supply  of  baryta  water  (lime  water  might  be  substituted  fop 
baryta  water),  easily  ascertain  the  proportion  of  carbonic  acid  in 
the  atmosphere  of  the  places  under  his  charge.      A  little  practice 
would  soon  enable  him  to  discriminate  between  the  precipitate  given 
by  0*04  and  0*08  per  cent,  of  carbonic  acid  in  air.     As  houses 
practically  never  have  as  pure  air  as  the  tops  of  mountains,  we  may 
rest  satisfied  when  a  bottle  of  3*78  ounces  avoirdupois  capacity 
gives  no  precipitate  when  half  an  ounce  of  baryta  water  is  shaken 
up  in  it.     The  air  under  such  circumstances  may  contain  0*06,  but 
cannot  include  0*07  per  cent,  of  carbonic  acid.     If  lime  water  be 
used,  then  half  an  ounce  of  it  (containing  0*0195  gramme  of  lime) 
is  to  be  shaken  up  in  a  1 0^  ounce  bottle,  and  it  will  remain  clear 
if  the  carbonic  acid  be  below  0*07  per  cent. 
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The  following  Table  shows  the  size  of  the  Bottle  ofTheain  which  gives  no  precipi- 
tate with  j^  ounce  of  Solution  of  Baryta^  containing  about  O'cS^amme  when 
the  Cardonic  Acid  is  present  in  the  proportions  staUd, 

Air  at  0*  C.  and  760  millms.  bar. 


Carbonic  acid 

Volume  of 

Size  of  bottle, 

Size  of  bottle, 

in  the  air. 

air,  in 

in 

in  ounces 

per  cent. 

cub.  centims. 

cub.  centims. 

ayoirdnpois. 

•03 

186 

199 

706 

•04 

139 

164 

6-42 

•05 

111 

126 

4-44 

•06 

93 

107 

3-78 

•07 

79 

93 

8.31 

•08 

70 

84 

2-96 

•09 

62 

76 

2-69 

•10 

66 

70 

2-46 

•11 

61 

66 

2-29 

•12 

46 

60 

2.14 

•13 

43 

67 

2-01 

•u 

40 

64 

1^90 

•16 

37 

61 

1-81 

•20 

28 

42 

1*48 

•26 

22 

36 

1-29 

•30 

19 

33 

116 

•40 

14 

28 

1-04 

•60 

11 

26 

•89 

•60 

9 

23 

•83 

•70 

8 

22 

•78 

•80 

7 

21 

•75 

•90 

6 

20 

•72 

1.00 

6.6 

19.7 

•70 

.    In  order  to  use  this  Table,  first  in  its  application  to  ordinary  cIjp- 
Gumstances  in  life^  we  maj  assume  that  a  bottle  holding  6*42 
ounces  will  not  give  any  precipitate  in  the  air  around  houses,  if  we 
live  in  a  tolerably  fair  atmosphere.     To  try  the  experiment  the 
bottle  must  be  very  wide-mouthed,  so  that  we  can  put  into  it  a  rod 
covered  with  clean  linen,  and  rub  the  sides  dry  and  clean ;  we 
must  then  fill  it  with  the  air  of  the  place,  either  by  blowing  in  air 
with  a  bellows,  or,  hetter,  drawing  the  air  out  with  a  pump,  allow- 
ing that  of  the  place  to  enter,  or  putting  a  glass  or  caoutchouc 
tube  into  the  bottle,  and  inhaling  the  air  out  of  the  bottle,  so  that 
fresh  may  enter.    No  way  is  more  exact  than  this,  if  care  is  taken 
not  to  breathe  into  the  bottle.     This  care  is  not  at  all  difficult  to 
take,  and  no  amount  of  apparatus  can  be  more  accurate  than  this 
method,  if  done  intelligently.     If  the  slightest  amount  of  breath 
goes  into  the  bottle,  the  process  o£  rubbing  clean  and  drying  most 
be  undertaken  anew. 
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TABLE  SHOWING   PROPORTION    OF  CARBONIC    ACID  IN  AIR 

AT  DIFFERENT  PLACES. 


Authoritj. 


DaLona 


De  Saossure 
C.  A.  Cameron 


Angus  Smith 


Smith  and  Bemajs 


Smith 
Pettenkofer 


»•  •  •  I 


Roscoe 
Angus  Smitii 
H.  Endemann 


Place. 

Percentage. 

Madrid— 

Outside  the  walls — 

maximum 

a0900 

minimum       

00210 

mean   ... 

00800 

Inside — 

maximum 

00200 

minimum        

00450 

mean  of  12  analyses ... 

00520 

Geneva  (mean  of  13  analyses) 

00468 

Sleeping    Cabin    of    Dublin 

0*95 

Canal  Boat    •••        •«• 

Well-kept    Cemetery    (Glas- 

nevin,  Dublin) 

0^2 

London,  top  of  monument    ... 

00398 

Mean  of  25  analyses  of  Lon- 

don street  air          

00341 

Olympic  Theatre,  London    ... 

01014 

Pit  of  City  of  London  Theatre 

0-252 

Standard  Theatre  (pit) 

0  320 

Manchester  streets     

00403 

„             „    close  places 

01004 

Air  of  Munich           

0-0500 

Bed-room  with  closed  windows 

0*2300 

Bedroom  with  open  windows 

00620 

Overcrowded  school-room     ... 

0-7230 

(Jnventilated  barracks   (Lon- 

01242 

UvU  J     •••               •••               •••               ••• 

Open  part  of  London  (mean) 

0-0301 

Metropolitan  Railway 

0-3380 

Tombs  Prison,  New  Tork    ... 

0152 

Rossevelt-street  School,  New 

A  va J»  •••                •••                •••                ••• 

0-320 

Fulton  Market,  New  York  ... 

0-084 

In  stating  the  amount  of  oxygen,  nitrogen,  and  carbonic  acid  in 
air,  the  latter  is  assumed  to  be  dry,  ue,^  free  from  watery  vapour. 

Dr.  Angus  Smith  states  that  a  very  good  specimen  of  air  is  that 
which  contains  by  volume,  oxygen,  20.96  ;  nitrogen,  79  ;  carbonic 
acid,  0.04—100. 

Ammonia  is  a  compound  of  the  gases  hydrogen  and  nitrogen. 
It  is  a  gas  much  lighter  than  air,  and  is  very  soluble  in  water. 
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The  pungency  of  smelling  salts  is  owing  to  ammonia.  In  the  air 
of  Manchester  Dr.  Anprus  Smith  found  one  grain  of  ammonia  in 
41 2^  cubic  feet,  or  0-000453  per  cent. 

The  amounts  of  sulphuretted  hydrogen,  carburetted  hydrogen, 
organic  matter,  and  the  various  other  bodies  which  occur  acci- 
dentally in  the  air,  vary  very  much ;  but  in  general  they  consti- 
tute almost  unweighable  traces.  In  the  air  over  the  ocean  the 
amounts  of  organic  matter  and  sulphuretted  hydrogen  must  be 
almost  inconceivably  minute.  Common  salt  and  carburetted 
hydrogen  do  not  vitiate  the  air  to  an  extent  worth  taking  into 
account.  Air  containing  only  one-half  per  cent,  of  carbonic  oxide 
is  injurious  to  animal  life.  Sulphuretted  hydrogen  and  phos* 
phuretted  hydrogen  are  very  poisonous  gases  ;  and  very  frequently 
persons  lose  their  lives  in  consequence  of  descending  into  sewers, 
the  air  of  which  contains  a  large  proportion  of  sulphuretted  hy- 
drogen. The  organic  vapours  and  particles  floating  about  in  the 
air  appear  to  be  more  injurious  to  animals  than  are  all  the  other 
abnormal  ingredients  combined. 

When  atmospheric  air  is  sensibly  altered  in  composition,  its 
effects  upon  animals  are  also  modified,  and  often  to  a  considerable 
and  injurious  extent.  A  trifling  diminution  in  the  amount  of 
oxygen  does  not  render  air  less  wholesome,  provided  that  the  defi- 
ciency is  made  up  by  an  excess  of  nitrogen.  When,  however, 
oxygen  is  deficient,  it  is  generally  found  that  carbonic  acid  is  in 
excess.  When  the  proportion  of  oxygen  sinks  below  20*5  it  may 
fairly  be  assumed  that  the  air  is  decidedly  vitiated.  On  the  other 
hand,  when  the  percentage  of  oxygen  rises  to  21  there  is  little 
doubt  but  that  the  air  is  pure. 

The  solid  matters  in  the  atmosphere  consist  of  a  great  variety 
of  bodies.  They  comprise  minute  vegetables  and  animals,  the 
germs  of  plants  and  animals,  soot,  fragments  of  linen,  cotton,  silk, 
and  wool,  hairs,  particles  of  animal  and  vegetable  substances. 
Minute  traces  of  matters  thrown  off  from  animals  exist  in  the  air, 
and  constitute  the  most  dangerous  part  of  the  atmospheric  organic 
matter.  Pus  has  been  detected  in  the  air  of  hospitals,  and  par- 
ticles of  human  skin  may  be  found  in  the  dust  of  most  inhabited 
rooms.  Chalvet  collected  the  dust  in  a  badly-cleaned  and  ill- 
ventilated  hospital,  and  found  it  to  contain  from  33  to  46  per 
cent,  of  organic  matter.  The  amount  of  combustible  matter  in 
atmospheric  dust  varies  from  20  to  60  per  cent. 

Dr.  Angus  Smith  found  one  grain  weight  of  organic  matter  in 
from  176,000  to  209,000  cubic  feet  of  pure  air  on  high  ground; 
in  66,000  cubic  feet  of  the  air  of  a  bedroom ;  and  in  8,000  cubic 
feet  of  the  air  contained  in  a  crowded  railway  carriage.  The 
headache  and  other  pains  which  we  suffer  from  in  ill-ventilated 
places  are  nearly  altogether  the  result  of  the  organic  matter,  and 
not  of  the  carbonic  acid,  of  the  vitiated  air.  Hammond  found  that 
a  mouse  died  in  forty-five  minutes  in  air  containing  a  large  amount 
of  organic  matter,  but  no  carbonic  acid.  Other  experiments  have 
afforded  similar  results. 
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Professor  Tyndall  has  lately  popularized  the  subject  of  atmos- 
pheric dust  which  previously  was  known  only  amongst  scientific 
circles.  Whilst  making  some  experiments  with  beams  of  light,  he 
found  that  the  dust  present  in  the  air  interfered  with  the  results. 
This  dust  proved  to  be  chiefly  organic,  and,  therefore,  combus- 
tible, and  he  destroyed  it  by  passing  the  air  through  a  platinum 
tube  heated  to  redness.  Professor  Tyndall  also  noticed  that  the 
air  passing  into  the  mouth  in  the  act  of  inspiration  contained  dust ; 
whilst  the  air  expired  from  the  lungs  was  free  from  solid  particles. 
As  cotton  wool  absorbs  and  retains  atmospheric  dust  when  a  cur. 
rent  of  air  passes  through  it,  Dr.  Tyndall  recommends  persons 
who  are  obliged  to  be  in  contact  with  patients  suffering  from  con- 
tagious diseases  to  wear  respirators  made  of  cottonwool.  This 
advice  is,  of  course,  based  on  the  germ  theory  of  zymotic  diseases ; 
and  it  presumes  that  matters  containing  the  seeds  of  virus  of  the 
disease  are  exhaled  from  the  lungs  and  skin  of  the  affected.  Dr. 
Tyndall  causes  a  ray  of  light  to  traverse  the  air.  If  it  be  visible 
to  the  ordinary  observer,  it  is  because  germs  of  animals  and  plants 
(and,  perhaps,  of  diseases),  and  other  solid  matters,  are  present. 
Where  the  air  is  free  from  solid  matters,  there  the  sunbeam — or, 
rather,  what  is  popularly  termed  the  sunbeam — is  not  visible.  In 
ventilating  buildings  by  forcing  a  current  of  warm  air  into  them, 
would  it  not  be  advisable  to  subject  the  air  to  a  temperature  suffi- 
ciently high  to  destroy  any  organic  matter  which  it  might  happen 
to  contain  ?  In  heating  and  ventilating  such  buildings  as  the 
Houses  of  Parliament,  where  expense  is  not  considered,  it  might 
be  found  practicable  to  employ  highly  heated  air,  subsequently 
cooled  to  the  proper  temperature  for  breathing  it. 

At  a  meeting  of  the  London  Chemical  Society,  held  on  the  3rd 
February,  1870,  Mr.  Chapman  read  a  "Note  on  the  Organic 
Matter  contained  in  the  Air."  The  author  found  that  the  air  of 
crowded  rooms  contains  suspended  nitrogenous  organic  matter,  as 
well  as  volatile  organic  bases.  The  first  is  removable  by  simple 
filtration  through  cotton  wool  ;  but  the  latter  passes  through 
filters,  and  when  conducted  through  water  can  be  detected  therein. 
The  air  collected  from  the  neighbourhood  of  a  sewer  contained 
decided  quantities  of  these  bases.  Mr.  Chapman  suggests  that  it 
would  be  desirable  to  examine  by  this  method  the  air  of  hospitals, 
fever  wards,  and  similar  places. 

At  a  meeting  of  the  Manchester  Literary  and  Philosophical 
Society,  held  February  22,  1870,  Dr.  Arthur  Ransome  read  a 
paper  '*  On  the  Organic  Matter  of  Human  Breath  in  Health  and 
Disease."  The  breath  of  eleven  healthy  and  of  seventeen  persons 
affected  by  different  diseases  was  examined.  In  both  health  and 
disease  free  ammonia  was  exhaled.  Urea  was  sought  fur  in  the 
breath  of  three  healthy  persons  and  twelve  diseased.  It  was 
found  in  two  cases  of  kidney  disease,  in  one  of  diphtheria,  and, 
but  in  the  minutest  quantity  only,  in  the  case  of  a  female  suffering 
from  catarrh. 
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A  rough  calculation  was  given  of  the  total  quantity  of  organic 
matter  exhaled  from  the  lungs  in  twenty-four  hours.  In  the  case 
of  an  adult  it  amounted  to  about  forty-six  grains.  In  kidney  dis- 
eases a  very  large  amount  of  organic  matter  was  thrown  off  from 
the  lungs.  In  a  case  of  diphtheria  confervoid  filaments  were  ob- 
served ;  and  in  two  other  cases — one  of  measles,  the  other  of 
hooping  cough — ^numerous  specimens  of  a  small  celled  torula  were 
detected. 

The  results  of  Dr.  Ransome's  experiments  throw  no  light  on  the 
subject  of  the  germ  theory  of  disease.  They  show,  however,  the 
readiness  with  which  the  matters  thrown  out  from  the  lungs  sup- 
port fermentation,  and  they  afford  a  further  illustration  of  the 
dangers  aristog  from  the  ill- ventilation  of  hospitals. 

Dundas  Thompson  and  Cainey  found^  sporules,  confervoid 
fungi,  yibriones,  hairs,  &c.,  in  the  wards  of  St.  Thomas'  Hospital, 
London,  devoted  to  cholera  patients.  Pouchet  has  recorded 
(Comptes  Rendtis^  Tome  48)  the  results  of  more  than  a  thousand 
examinations  of  the  solid  matters  floating  in  the  atmosphere.  He 
found  therein,  besides  various  kinds  of  mineral  matter,  species  of 
vibriones,  oxyuris,  naviculse,  bacilaria,  and  diatoms ;  also  epithelial 
scales,  parts  of  insects,  and  various  kinds  of  the  debris  of  organized 
bodies.  Pouchet's  experiments  were  repeated  and  with  like  results 
by  M.  M.  Joly  and  Mxxset  (Comptes  Rendus  for  1860,  page  647)* 
Eiselt,  Reviel,  Devergie,  Balbiani,  Silvestri,  Selmi,  Robin  Cohn, 
Beall,  Samuelson,  Wright,  Douglas,  Cunningham,  Darcer,  Sigerson, 
Sund,  Angus  Smith,  DeChaumont,  and  Hogg  have  each  of  them 
published  papers  on  the  presence  of  organized  structures  in  the 
atmosphere. 

'  Beport  of  the  Committee  for  icientific  enquiries  in  relation  to  the 
Cholera  Epidemic  of  1854. 
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CHAPTER   XL 
VENTILATION  AND  HEATING  OF   DWELLINGS. 

An  average  sized  man  inspires  about  16^  cubic  feet  of  air. 
Before  inspiration  this  air  usually  contains  from  *04  to  *05  per 
cent,  of  carbonic  acid  ;  after  expiration  from  4  to  5  per  cent,  of 
carbonic  acid.  It  is  not,  therefore,  merely  necessary  to  supply  a 
man  with  the  actual  quantity  of  air  which  he  requires  for  inhala- 
tion, but  with  a  quantity  of  pure  air  sufficient  to  reduce  the  per- 
centage of  carbonic  acid  in  the  gases  expired  from  4  to  *04  or  '05. 
The  amount  of  air  necessary  for  this  purpose,  as  well  as  that  suffi- 
cient to  prevent  a  candle  from  vitiating  the  atmosphere,  are  shown 
in  the  following  table  extracted  from  Dr.  Angus  Smith's  work, 
«  Air  and  Rain,"  page  522 :— 

Amount  of  Puhe  Air  required  per  Hour,  in  Cubic  Feet. 


Carbonic 

For  a  Man 

Acid 

For  a  Man. 

For  a  Candle. 

and  Candle 

per  cent. 

together. 

•4 

100 

50 

J  50 

•3 

133 

66 

200 

•25 

160 

80 

240 

•2 

20J) 

100 

300 

•1 

400 

200 

600 

•oa 

444 

222 

666 

•08 

600 

250 

750 

•07 

671 

286 

857 

•06 

665 

333 

1,000 

•05 

800 

400 

1,200 

•04 

1,000 

500 

1,500 

03 

1,333 

666 

1,999 

•02 

2,000 

1,000 

3.000 

Air  re-breathed  cannot  apparently  be  made  to  take  up  more 
than  10  per  cent,  of  carbonic  acid,  simply  because  animals  cannot 
continue  to  breathe  at  all  when  the  gas  attains  to  thai  proportion. 
When  air  contains  3  per  cent,  of  carboDic  acid,  lighted  candles 
go  out,  and  animals  speedily  die.  The  fatal  effect  of  carbonic  acid 
is  due  to  the  fact  that  it  prevents  expulsion  of  carbonic  acid  gas 
from  the  venous  blood,  which,  consequently,  rapidly  accumulates 
and  exercises  a  poisonous  action.  Begnault  and  Reiset  have 
shown  that  in  an  atmosphere  containing  40  per  cent,  of  oxygen, 
instead  of  its  usual  proportion,  animals  can  exist  for  hours,  even 
when  the  proportion  of  carbonic  acid  is  so  high  as  23  per  ceot. 
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The  sick  require  more  air  than  healthy  persons.  In  diseases  of 
an  inflammatorj  character  there  is  an  abundant  exhalation  of 
organic  matter,  which,  unless  speedily  oxidized,  renders  the  atmos- 
phere intolerable.  A  less  supply  than  3,500  cubic  feet  per  hour 
is  insufficient  for  a  sick  adult  or  even  child.  Gangrene,  pysemia, 
small-pox,  erysipelas,  and  fevers  taint  the  air  to  an  extraordinary 
extent ;  and  persons  suffering  from  those  diseases  should  be  sup- 
plied with  from  5,000  to  7,000  cubic  feet  per  hour.  In  typhus 
and  pysemia  almost  complete  exposure  to  the  open  air  has  been 
attended  with  the  most  favourable  results.  It  is  now  generally 
acknowledged  that  persons  suffering  from  consumption  are  much 
benefited  by  remaining  in  the  open  air  during  the  whole  day, 
unless  the  weather  be  unfavourable. 

General  Morin,  in  a  report  to  the  French  Government  in  1860, 
gives  the  statements  shown  in  the  diagram  : — 

Cubic  Feet  of  Aib  required  per  Head,  pee  Hour,  in  Temperate 

Climates. 


Day. 

Night. 

In  Barracks              ...        ...        ...        ... 

Workshops,  Prisons,  and  Theatres 
Hospitals       ...         ...        ...        ...        ... 

Ibid.,  during  dressing-hours           

Ibid.,  during  epidemics       

1,059 
2,118 
2,825 
4,236 
6,650 

2,U8 

4,236 
5,650 

In  British  barracks  the  regulation  allowance  of  air  is  1,000 
cubic  feet  per  hour. 

The  space  allowed  to  each  soldier  in  sleeping  and  other  apart- 
ments is  fixed  by  the  military  authorities  at  600  cubic  feet  in  per- 
manent barracks  ;  400  in  huts  ;  600  in  wooden  and  1,200  in  per- 
manent hospitals  at  home,  and  1,500  in  the  tropics.  According 
to  the  poor  law  regulations,  each  person  is  allowed  300  cubic  feet 
to  sleep  in ;  500  if  sick.  A  room  10  feet  high,  15  feet  long,  and 
10  feet  wide  contains  1,500  cubic  feet  of  air,  and  may,  according 
to  the  Dublin  Sanitary  regulations,  accommodate  ^wt  persons.  The 
atmosphere  of  the  largest  room  in  which  persons  are  living 
becomes  bad,  unless  there  are  apertures  of  sufficient  magnitude  to 
admit  fresh  air  and  to  allow  the  foul  air  to  escape.  In  a  sleeping 
apartment  there  should  be  an  opening  of  24  square  inches  to  admit 
the  fresh  air  required  for  one  individual — adult  or  child*  The 
inlet  aperture  snould  be  lower  than  the  outlet  one,  and  one  of 
equal  size  to  allow  of  the  egress  of  vitiated  air. 
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The  diagnun  >hows  the  comparatiTe  size  of  a  man  and  that  of 


o 


e  room  of  the  dimeiiBiona  deioribed.  The  cube  shows  the  quan* 
thy  of  air  which  everj  hour  passes  into  the  lungs  of  one  person, 
■veraging  both  sexes  and  all  sgas. 

The  outlets  for  the  vitiated  air  should,  as  a  rule,  be  removed  a* 
&r  as  possible  from  the  inlets  for  the  pure  air  ;  otherwise  the  circu- 
lation of  the  air  throughout  the  apartment  will  not  be  perfect.  lu 
M'EinneU's  ventilator,  however,  the  inlet  and  outlet  are  close 
together.  This  ventilator  is  intended  to  introduce  the  pure  air 
through  the  ceiling.  It  consists  of  two  tubes,  one  placed  within 
the  other.  The  inner  is  a  little  longer  than  the  outer  one,  and 
through  it  the  vitiated  air  escapes.  The  outer  tube  is  that  through 
which  the  pure  air  descends  into  the  room  ;  aud  the  lower  part  of 
it  being  provided  with  a  flange,  the  air  at  first  spreads  along  the 
Wling,  and  afterwards  descends  bjr  the  walls  to  the  lowest  part  of 
the  room. 

Arnott's  ventilator  is  simply  an  opening, 
provided  with  a  valve,  leading  into  the  chim- 
ney. It  is  most  useful  for  the  purpose,  but 
occasionally  smoke  from  the  chimney  forces 
a  passage  through  it  into  the  room. 

The  air  thrown  off  from  the  body  and  the 
gaseous  products  of  combustion  are  light,  and 
ascend  ;  therefore  the  vitiated  air  should  psss 
out  at  the  highest  point  of  the  apartment. 
The  purer  and  heavier  air  should  be  admitted 
about  eight  feet  above  the  floor.  If  the 
aftartment  is  ventilated  by  heated  air,  then 
the  openings  for  its  admission  may  be  at  or  • 
near  the  floor ;  but  cold  air  flowing  into  a 
room  at  the  lowest  point  occasions  much 
diieomfort,  by  cooling  the  feet,  and  in  other 
ways.  The  air  may  be  warmed  by  passing 
it  through  boxes  heated  by  coils  of  pipes, 
through  which  a  current  of  steam  or  of  hot 
waterflows;  but  under  no  circum stances  shoald  air  from  a  furnace  be 
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admitted  into  rooms.  An  economical  method  of  introducing  pure, 
warm  air  into  a  room  is  to  construct  the  open  fireplace  or  stove 
flue  in  such  a  way  that  the  air  heated  by  the  outer  surface  may 
pass  into  the  room.  This  system  of  simultaneously  heating  and 
ventilating  apartments  has  been  found  very  successful  in  many 

hospital  wards  and  barrack-rooms. 

.  The  Sherringham  valve  is  an  ex- 
cellent contrivance  for  admitting  fresh 

air  without  occasioning  a  draught, 

unless  when  a  very  strong  wind  blows 

upon  it.      It  can  be  used  either  as 

outlet  or  inlet,  by  fixing  the  hinged 

valve  in  the  necessary  position,  and 

the  valve  can,  if  necessary,  be  closed     sherringham  ventilator. 

by  a  balanced  weight.  This  valve  is  generally  placed  in  the  upper 
part  of  the  wall,  and  it  is  usually  9  inches  by  8,  with  an  area  of 
27  square  inches. 

Dr^  DeChaumont  in  his  excellent  pamphlet  on  ventilation  states  : 

1.  "We  cannot  safelj  accept  a  lower  standard  than  -06  per  cent,  of 
carbonic  acid. 

2.  We  cannot  safely  legislate  for  anything  short  of  uniform  diffusion  in 
an  air  space. 

3.  Uniform  diffusion  being  supposed,  we  cannot  preserve  our  minimum 
standard  of  purity  with  a  less  delivery  of  fresh  air  than  3,000  cubic  feet  per 
head  per  hour. 

4.  We  cannot  safely  change  the  air  on  an  average  oflener  than  six 
times  in  an  hour  without  producin),;  draughts. 

5.  With  ordinary  means  of  ventilation,  we  can  seldom  hope  io  succeed  in 
changing  the  air  even  six  times  in  an  hour. 

6.  We  must  provide  an  air  space  which  will  admit  of  the  delivery  of 
3,000  cubic  feet  per  head,  per  hour,  and  at  the  same  time  preclude  the  neces- 
sity of  changing  the  whole  air  so  often  as  six  times  per  hour. 

7.  To  fulHl  all  the  above  conditions,  a  minimum  of  1,000  cubic  feet  per 
head  is  absolutely  necessary. 

8.  To  provide  the  supply  of  3,000  cubic  feet  per  head  per  hour,  so  that 
the  velocity  of  the  current  at  the  point  of  entry  should  not  exceed  5  feet  per 
second,  48  square  inches  of  total  inlet  and  outlet  area  ought  to  be  provided, 
and  this  independent  of  the  chimney,  if  there  be  an  open  fireplace. 

Where  gas  is  burned,  it  is  desirable  to  have  an  opening  in  the 
ceiling  exactly  over  the  gas-lights,  and  a  tin  tube  leading  from  it 
direct  to  the  open  air.  The  cost  of  the  tube  (which  is  placed 
between  the  ceiling  of  the  room  to  be  ventilated  and  the  floor  of 
the  one  above  it)  is  trifling.  When  the  tube  is  passed  into  the  air, 
it  should  not  be  carried  up  top  high,  otherwise  down-draughts  might 
be  produced.  Perforated  bricks  are  now  very  generally  placed  in 
the  walls  of  houses.  Iron  frames  covered  with  perforated  zinc  are 
good  substitutes  for  the  porous  bricks  ;  when  provided  with  valves 
—to  close  them  if  necessary — they  are  very  good  ventilators. 
Louch's  ventilator  consists  of  a  wooden  box,  containing  three  or 
four  partitions  of  perforated  zinc.  The  box  is  inserted  obliquely 
in  the  wail  near  the  ceiling,  and  the  air  passing  through  it  is 
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divided  into  Damerous  currentA  and  directed  towards  the  ceiling. 
This  ventilator  works  verj  well,  but  it  does  not  secure  complete 
immunity  from  draughts. 

The  archimedean  screw  ventilator  is  a  screw  placed  in  a 
cylinder  and  worked  with  a  fan  turned  by  wind.  It  is  placed  on 
the  tops  of  chimneys  in  the  summer,  and  also  on  the  tops  of  ventila- 
ting shafts.  I  do  not  think  it  pumps  much  air  out  of  rooms  ;  but 
it  serves  to  prevent  downward  currents.  The  fan  turns  easily  with 
the  wind. 

Many  plans  have  been  proposed  for  ventilating  and  heating 
churches,  theatres,  and  other  large  buildings.^  In  summer,  cold 
air,  and  in  winter,  warm  air  may  be,  by  propulsion,  introduced  into 
large  enclosed  spaces.  One  advantage  of  this  plan  is  that  the  air 
may  be  obtained  from  a  great  height  above  the  level  of  the  ground, 
where  it.  is  most  likely  to  be  free  from  organic  impurities.  In 
towns,  however,  air  taken  from  a  lofty  situation  is  generally  con- 
taminated with  smoke. 

In  ordinary  rooms,  the  doors,  windows,  and  fireplaces  ought, 
when  possible,  to  be  used  as  ventilators.  A  sitting-room  with  an 
open  window,  an  open  fireplace,  and  an  open  door  seldom  has  an 
impure  atmosphere.  In  some  institutions  there  are  three  sashes  in 
each  window — an  excellent  contrivance  for  either  admitting  air  or 
allowing  it  to  escape  at  different  heights  from  the  floor. 

By  far  the  best  place  to  introduce  fresh  air  into  a  room  is  close 
to  the  fireplace.  Gauger's  plan  for  this  purpose  is  excellent,  but 
costly,  unless  at  the  building  of  a  house.  It  consists  in  having  a 
chamber  behind  the  fireplace  and  its  flue,  whereby  the  latter  are 
separated  from  the  outer  wall  of  the  building.  The  chamber  com- 
municates on  the  one  side  with  the  open  atmosphere,  on  the  other 
with  the  room.  The  air  entering  the  chamber  is  heated  by  con* 
tact  with  the  back  of  the  fireplace  and  flue,  and  is  then  delivered 
fresh  and  warm  into  the  apartment.  Some  modification  of  this 
plan  ought  to  be  adopted  in  the  building  of  houses,  even  of  the 
humblest  character ;  and  I  commend  it  to  the  attention  of  the  autho- 
rities of  towns  such  as  Belfast,  in  whom  there  are  powers  vested, 
to  regulate  the  construction  of  dwellings  proposed  to  be  erected. 

In  houses  already  built  the  air  might  be  admitted  into  rooms  in 
the  following  manner.  Make  air  channels  in  the  wall,  between 
the  floor  of  the  room  to  be  ventilated  and  the  ceiling  of  the  one 
beneath  it,  and  admit  the  air  into  the  room  from  openings  near  the 
hearthstone.  This  arrangement  need  not  in  any  way  disfigure 
the  apartment.  The  size  of  the  openings  taken  together  should  be 
at  least  36  square  inches. 

The  advantages  of  ventilating  a  room  by  openings  near  the  fire- 
place are  very  great.     Draughts  from  the  doors  and  windows  are 
avoided.    The  fresh  air  is  introduced  exactly  at  the  place  where 
(at  least  during  the  time  that  fuel  is  consumed  for  the  purpose  of 

'  See  Chapter  on  Construction  of  .Hospitals* 
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heating  rooms)  it  is  most  wanted.  When  the  fresh  air  enters  a 
room  by  door  or  window,  or  ordinary  ventilating  aperture,  it  passes 
upwards  to  the  openingrs  near  the  ceiling  usually  provided  for  the 
egress  of  fresh  air.  The  occupants  of  the  room,  who  in  winter 
usually  are  to  be  found  near  the  fireplace,  breathe  impure  air, 
because  the  fresh  air  that  ought  to  circulate  about  them  is  carried 
high  over  their  heads  into  the  openings  near  or  in  the  ceiling. 
When  the  fresh  air  enters  the  room  at  the  fireplace  it  becomes 
heated  and  expands  in  every  direction,  and  finally  passes  up  into 
the  chimney  without  causing  the  inconvenience  of  a  draught 

The  registers  so  generally  used  in  flues  of  domestic  fireplaces 
are,  on  the  whole,  more  hurtful  than  useful.  They  too  often 
prevent  the  chimneys  from  acting  as  efficient  ventilators.  In 
summer  the  registei's  are  almost  invariably  closed,  and  the  chim- 
neys thereby  prevented  from  acting  as  ventilators. 

The  effect  produced  on  air  by  the  combustion  of  candles,  oil,  gas, 
and  fuel  is  nearly  the  same  as  that  caused  by  respiration.  One 
pound  weight  of  oil  consumes  about  140  cubic  feet  of  air.  Every 
cubic  foot  of  coal  gas  uses  up  the  oxygen  of  from  14  to  15  cubic 
feet  of  air.  An  ordinary  gas-burner  consumes  nearly  45  cubic 
feet  of  air  per  hour,  and,  therefore,  vitiates  the  atmosphere  of  a 
room  to  an  extent  nearly  equal  to  that  produced  by  the  respiration 
of  three  men.  In  calculating  the  quantity  of  air  to  be  supplied  to 
rooms  in  which  people  are  sleeping  or  working,  the  number  of  gas- 
lights, candles,  or  lamps,  and  the  quantity  of  fuel  burning  in  them, 
must  be  taken  into  account. 

The  following  table  shows  the  number  of  cubic  feet  of  carbonic 
acid  produced  by  the, combustion  of  various  illuminating  agents  in 
such  quantities  during  10  hours  as  to  evolve  a  light  equal  to  that 
given  by  20  sperm  candles,  each  weighing  1 20  grains  : — 


Tallow 

...     104 

Manchester  Gas 

...    4*0 

Spermaceti 

..      8-3 

Cannel  Coal  Gas 

..      3-0 

Sperm  Oil 

...      6-4 

Boghead  Coal  Gas 

...    2-6 

London  Gas    ... 

6  0 

A  rich  coal  gas,  therefore,  gives  as  much  light,  and  but  one- 
fourth  the  carbonic  acid,  as  is  evolved  from  tallow  candles ; 
and  the  latter,  in  producing  as  much  light  as  cannel  coal  gas 
yields,  evolve  twice  as  much  heat. 

It  is  difficult  to  heat  economically  rooms  with  numerous  or  large 
windows,  because  the  thin  sheets  of  glass  (cooled  externally  by 
frosts  or  winds)  withdraw  the  heat  from  the  air  of  the  apart- 
ment. Every  one  knows  that  the  place  near  the  window  is  the 
coldest  part  of  the  room  in  the  winter.  On  the  Continent,  double 
window  panes,  with  an  air  space  between  them,  are  very  common. 
In  these  countries,  hospitals  and  other  public  institutions  should 
be  furnished  with  sashes  provided  with  double  panes.  The  air 
space,  say  ^-inch  between  each  pair  of  panes,  would,  by  its  bad  heat 
conducting  power,  serve  to  prevent  the  transmission  of  heat 
through  the  window.     Banks,  public  offices,  and  other  places  pro- 
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vided  with  skylights  are  often  yery  cold,  notwithstanding  a  liheral 
comhustion  of  fuel.  Such  places  should  have  their  skylights 
provided  with  double  panes. 

Silliman  shows, ^  from  actual  experiment,  that  the  same  quantity 
of  gas  evolves,  by  its  combustion  in  large  burners,  more  light  than 
when  it  is  consumed  in  smaller  ones.  When  a  moderate  and 
equally  diffused  light  is  required  over  a  large  space,  it  may  be  ex- 
pedient to  use  a  large  number  of  small  burners ;  but  when  a  maart- 
mum  intensity  of  light  is  desired,  burners  of  ample  flow  are  the 
best  and  most  economical  that  can  be  employed.  This  subject  is 
of  interest  in  a  hygienic  point  of  view,  for  the  less  gas  burned  in 
our  apartments  the  purer  will  be  the  atmosphere.  It  would  be 
most  desirable  if  the  products  of  the  combustion  of  the  gas  con- 
sumed in  lighting  theatres  and  other  public  places  were  prevented 
from  mixing  with  the  air  inspired  by  the  audience.  Gas  might  be 
burned  in  enclosed  spaces,  provided  with  glass  sides  to  allow  the 
light  to  pass  through,  and  illuminate  the  apartment,  and  with  a 
flue  through  which  the  products  of  combustion  might  be  trans- 
mitted to  the  open  air. 

Wind  is  one  of  the  best  natural  ventilators,  not  only  in  the  case 
of  open  places,  but  even  in  our  dwellings.  Its  velocity  extends 
from  a  few  feet  to  110  miles  per  hour.  Its  pressure  upon  a  square 
foot  of  surface  ranges  from  less  than  an  ounce  to  fifty  pounds.  A 
light  breeze  moves  at  about  eight  or  ten  miles  an  hour,  a  moderate 
wind  eighteen  miles,  a  gale  thirty-five  to  fifty  miles,  a  storm  sixty 
to  seventy-five  miles,  and  a  hurricane  eighty  to  1 10  miles.  In  these 
islands  the  average  annual  motion  of  the  wind  is  about  seven  miles 
per  hour.  Every  variation  in  the  temperature  of  the  air  produces 
a  wind :  for  example,  in  winter  the  higher  temperature  of  the 
interior  of  a  dwelling,  as  compared  with  the  air  outside  of  it, 
produces  a  wind,  the  direction  of  which  is  towards  the  house.  The 
mode  in  which  wind  ventilates  is  easily  explained :  it  rapidly 
carries  off  the  organic  matter  and  other  impurities,  and  mixes  them 
with  the  great  bulk  of  the  atmosphere,  where  they  are  either 
oxidised  or  rendered  harmless  by  excessive  dilution.  When  the 
wind  is  strong,  it  forces  its  way  into  houses  even  when  the  arrange- 
ments for  ventilation  are  most  imperfect.  It  passes  even  through 
brick  walls,  especially  when  they  are  old  and  dry,  and,  coose- 
quently,  very  porous.  It  forces  its  way  through  the  smallest  clink 
or  flaw  ;  and  no  door  or  window  is  so  perfectly  fitted  in  its  case  as 
effectually  to  exclude  the  wind.  What  is  called  thorough  or 
through  ventilation  is,  to  allow  the  wind  to  blow  freely  right 
through  a  house.  Moving  at  the  rate  of  a  mile  an  hour — a  motion 
almost  imperceptible — and  allowed  to  pass  freely  through  a  room, 
it  will  renew  the  air  in  it  270  times  per  hour.  The  great  advan- 
tage of  keeping  open  every  window  in  the  house  for  a  few  hours 
daily  is  the  admission  of  so  large  a  quantity  of  air  that  the  organic 

*  American  Journal  of  Science  and  Art,  January,  1870. 
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matter  floating  in  the  atmosphere  of  the  apartments  cannot  escape 
oxidation.  The  excess  of  carbonic  acid  gas  in  a  room  can  be  got 
rid  of  by  keeping  the  windows  open  for  a  few  minutes ;  but  the 
organic  matter  thrown  off  from  animals  requires  prolonged  expo- 
sure to  pure  air  before  its  noxious  properties  are  perfectly  destroyed. 
The  humbler  classes  appreciate  so  little  the  value  of  abundance  of 
pure  air  that  the  rarely  take  any  measures  to  ventilate  their 
sleeping  apartments.  It  is,  perhaps,  fortunate  for  them  that  the 
imperfect  carpentry  of  their  dwellings  usually  prevents  their 
attempts  to  utterly  exclude  the  air. 

If  two  vessels,  each  filled  with  a  different  gas,  be  allowed  to 
communicate  with  each  other,  both  will,  after  some  time,  be  found 
to  contain  equal  proportions  of  the  two  gases.  Hydrogen  gas  is 
twenty- two  times  lighter  than  carbonic  acid  gas  ;  yet,  if  a  vessel 
filled  with  the  heavier  of  these  gases  be  placed  under  one  contain- 
ing the  lighter,  the  hydrogen  will  instantly  begin  to  descend,  and 
the  carbonic  acid  to  ascend,  and  after  a  certain  time  equal  propor- 
tions of  the  two  gases  will  be  found  in  both  vessels.  As  a  room  is 
never  absolutely  air-tight,  the  gases  contained  in  it  diffuse  them- 
selves into  the  atmosphere,  and  gradually  become  replaced  by  fresh 
air  derived  from  the  outside.  It  is  owing  to  this  property  of  the 
diffusibility  of  the  gases  that  the  air  in  the  room  is  renewed,  even 
when  there  is  no  wind ;  but  it  is  not  sufficient  to  maintain  the 
atmosphere  of  a  room  pure,  unless  the  openings  are  sufficiently 
large  to  permit  the  free  interchange  of  the  gases. 

The  amount  of  disease  produced  by  breathing  air  containing 
excessive  amounts  of  carbonic  acid,  sulphuretted  hydrogen,  and 
organic  matters  is  really  fearful  to  contemplate,  more  especially 
when  one  reflects  that  it  is  nearly  altogether  the  result  of  ignorance 
or  carelessness.  Headaches  and  nausea  are  the  common  results  of 
breathing  air  which  has  repeatedly  been  respired  ;  and  rigors  are 
sometimes  produced  under  the  same  circumstances.  "  The  breath- 
ing of  slightly  vitiated  air  for  even  a  few  hours  produces,"  says  Dr. 
Parkes,  "increased  temperature,  quickened  pulse,  furred  tongue, 
loss  of  appetite,  and  thirst,  for  even  forty-eight  hours  afterwards. 
The  continued  respiration  of  the  same  quantity  of  air  renders,  it  at 
length  a  deadly  poison.''  Every  one  has  heard  of  the  dreadful 
sufferings  endured  by  a  party  of  our  countrymen,  who,  on  the  night 
of  the  18th  of  June,  1756,  were  immured  in  the  notorious  "Black 
Hole"  of  Calcutta,  by  order  of  Surajah  Dowlah,  Nabob  of  Bengal. 
They  and  their  dependents,  to  the  number  of  146,  were  forced 
into  a  room  only  eighteen  feet  square.  The  atmosphere  of  the  con- 
fined place  speedily  became  poisoned  with  carbonic  acid  and 
organic  matter.  An  agonising  scene  lasted  all  night ;  and  in  the 
morning  the  bodies  of  123  poor  creatures  lay  breathless  upon  the 
fioor.  Of  the  few  survivors,  many  died  shortly  afterwards,  and 
most  of  the  others  lingered  on  miserably  for  a  few  years.  One  of 
the  most  recent  cases  of  what  may  be  termed  wholesale  poisoning 
by  means  of  vitiated  air  occurred  on  board  the  steamer  London- 
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derrtfj  in  the  year  1848.  This  vessel  was  on  a  voyage  from  Sligo 
to  Liverpool,  when,  a  storm  coming  on,  the  captain  confined  200 
passengers  below  the  hatches,  which  he  battened  down  and  covered 
with  a  tarpaulin.  The  space  in  which  the  poor  people  were 
crowded  afforded  to  each  person  but  seven  cubic  feet  of  air — 300 
feet  being,  as  already  explained,  the  smallest  quantity  allowed  to 
each  person  in  the  dormitories  of  the  workhouse.  Imagination 
fails  to  realise  the  horrors  of  the  living  tomb  into  which  these 
persons  were  forced,  and  in  which  nearly  100  of  their  number  laid 
down  their  lives — poor  victims  sacrificed  on  the  altar  of  ignorance  1 
During  the  voyage  of  the  emigrant  ship  Liebnitz  from  Hamburg 
to  New  York,  Nov.,  1867,  108  out  of  544  passengers  died  in  con- 
sequence of  overcrowding,  want  of  ventilation,  and  the  filthy 
condition  of  the  vessel. 

With  respect  to  the  ventilation  of  itables,  horses  require  2,000 
cubic  and  100  square  feet,  and  cows  1,500  cubic  feet  and  100 
square  feet.  In  cow-houses  the  amount  of  space,  square  and 
cubical,  allowed  to  each  animal  is  almost  always  totally  inadequate. 

Ventilation  is  a  process  which  should  take  place  unceasingly. 
Every  day  the  windows  and  doors  of  each  apartment  should  be 
left  open  for  several  hours.  No  room — nor  even  lumber  store — 
should  be  kept  constantly  closed.  The  condition  of  the  sleeping- 
places  of  servants  is  much  neglected  ;  indeed,  the  air  in  them  often 
becomes  tainted,  and  diffuses  its  noisome  properties  tbronghout 
the  atmosphere  of  the  whole  house.  Inconsiderate  mistresses 
appear  to  act  on  the  principle  that  any  place  is  good  enough  for 
a  servant  to  sleep  in.  If  a  commission  were  appointed  to  inquire 
into  the  sleeping  accommodation  of  domestic  servants,  curious 
revelations  would  be  the  result.  The  ventilation  of  bedrooms  is 
better  attended  to  now  than  formerly.  Until  lately  it  was  the 
fashion  to  exclude  air  from  them  by  every  possible  contrivance. 
The  windows  were  carefully  closed,  the  door  shut,  the  chimney 
in  summer  stopped  up,  and  no  openings  provided  in  their  place  to 
allow  the  passage  of  air.  In  winter,  sand  bags  were  placed  at 
the  juncture  of  the  window  sashes,  and  similar  contrivances  were 
used  to  prevent  air  from  passing  under  the  door,  or  even  through 
the  keyhole !  The  furniture,  too,  was  massive  and  encumbered 
with  upholstery.  The  bed  was  surrounded  with  heavy  curtains, 
and  covered  with  a  canopy.  This  style  of  sleeping  apartment  is 
still  met  with,  but  far  less  frequently  than  formerly.  There  is 
now  some  provision  for  ventilation ;  the  furniture  is  lighter  and 
less  absorbent,  and  the  hearse-like  *^  four-poster"  is  rapidly  being 
supplanted  by  the  light  and  uncurtained  iron  bedsteads. 

The  dwellings  of  the  poorer  classes  in  towns  are  in  general 
placed  under  extremely  insanitary  conditions.  The  rooms  are 
mostly  small,  and  are  overcrowded — in  thousands  of  instances 
affording  only  from  100  to  200  cubic  feet  of  space  for  each  in- 
mate. The  appliances  for  the  removal  of  refuse  are  incomplete, 
and  the  atmosphere  of  the  place  is,  therefore,  permanently  tainted. 
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matter  floating  in  the  atmosphere  of  the  apartments  cannot  escape 
oxidation.  The  excess  of  carbonic  acid  gas  in  a  room  can  be  got 
rid  of  by  keeping  the  windows  open  for  a  few  minutes ;  but  the 
organic  matter  thrown  off  from  animals  requires  prolonged  expo- 
sure to  pure  air  before  its  noxious  properties  are  perfectly  destroyed. 
The  humbler  classes  appreciate  so  little  the  value  of  abundance  of 
pure  air  that  the  rarely  take  any  measures  to  ventilate  their 
sleeping  apartments.  It  is,  perhaps,  fortunate  for  them  that  the 
imperfect  carpentry  of  their  dwellings  usually  prevents  their 
attempts  to  utterly  exclude  the  air. 

If  two  vessels,  each  filled  with  a  different  gas,  be  allowed  to 
communicate  with  each  other,  both  will,  after  some  time,  be  found 
to  contain  equal  proportions  of  the  two  gases.  Hydrogen  gas  is 
twenty- two  times  lighter  than  carbonic  acid  gas  ;  yet,  if  a  vessel 
filled  with  the  heavier  of  these  gases  be  placed  under  one  contain- 
ing the  lighter,  the  hydrogen  will  instantly  begin  to  descend,  and 
the  carbonic  acid  to  ascend,  and  after  a  certain  time  equal  propor- 
tions of  the  two  gases  will  be  found  in  both  vessels.  As  a  room  is 
never  absolutely  air-tight,  the  gases  contained  in  it  diffuse  them- 
selves into  the  atmosphere,  and  gradually  become  replaced  by  fresh 
air  derived  from  the  outside.  It  is  owing  to  this  property  of  the 
diffusibility  of  the  gases  that  the  air  in  the  room  is  renewed,  even 
when  there  is  no  wind ;  but  it  is  not  sufficient  to  maintain  the 
atmosphere  of  a  room  pure,  unless  the  openings  are  sufficiently 
large  to  permit  the  free  interchange  of  the  gases. 

The  amount  of  disease  produced  by  breathing  air  containing 
excessive  amounts  of  carbonic  acid,  sulphuretted  hydrogen,  and 
organic  matters  is  really  fearful  to  contemplate,  more  especially 
when  one  reflects  that  it  is  nearly  altogether  the  result  of  ignorance 
or  carelessness.    Headaches  and  nausea  arc  the  common  results  of 
breathing  air  which  has  repeatedly  been  respired  ;  and  rigors  are 
sometimes  produced  under  the  same  circumstances.     <*  The  breath- 
ing of  slightly  vitiated  air  for  even  a  few  hours  produces,"  says  Dr. 
Parkes,  **  increased  temperature,  quickened  pulse,  furred  tongue, 
loss  of  appetite,  and  thirst,  for  even  forty-eight  hours  afterwards. 
The  continued  respiration  of  the  same  quantity  of  air  renders  it  at 
length  a  deadly  poison.''     Every  one  has  heard  of  the  dreadful 
sufierings  endured  by  a  party  of  our  countrymen,  who,  on  the  night 
of  the  18th  of  June,  1756,  were  immured  in  the  notorious  <*  Black 
Hole"  of  Calcutta,  by  order  of  Surajah  Dowlah,  Nabob  of  Bengal. 
They  and  their  dependents,  to  the  number  of  146,  were  forced 
into  a  room  only  eighteen  feet  square.     The  atmosphere  of  the  con- 
fined place    speedily  became  poisoned   with  carbonic  acid  and 
organic  matter.    An  agonising  scene  lasted  all  night ;  and  in  the 
morning  the  bodies  of  123  poor  creatures  lay  breathless  upon  the 
fioor.     Of  the  few  survivors,  many  died  shortly  afterwards,  and 
most  of  the  others  lingered  on  miserably  for  a  few  years.     One  of 
the  most  recent  cases  of  what  may  be  termed  wholesale  poisoning 
by  means  of  vitiated  air  occurred  on  board  the  steamer  London- 
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derri/^  in  the  year  1848.  This  vessel  was  on  a  voyagpe  from  SHgo 
to  Liverpool,  when,  a  storm  coming  on,  the  captain  confined  200 
passengers  below  the  hatches,  which  he  battened  down  and  covered 
with  a  tarpaulin.  The  space  in  which  the  poor  people  were 
crowded  aflTorded  to  each  person  but  seven  cubic  feet  of  air — 300 
feet  being,  as  already  explained,  the  smallest  quantity  allowed  to 
each  person  in  the  dormitories  of  the  workhouse.  Imagination 
fails  to  realise  the  horrors  of  the  living  tomb  into  which  these 
persons  were  forced,  and  in  which  nearly  100  of  their  number  laid 
down  their  lives — ^poor  victims  sacrificed  on  the  altar  of  ignorance  I 
During  the  voyage  of  the  emigrant  ship  Liebnitz  from  Hamburg 
to  New  York,  Nov.,  1867,  108  out  of  544  passengers  died  in  con- 
sequence of  overcrowding,  want  of  ventilation,  and  the  filthy 
condition  of  the  vessel. 

With  respect  to  the  ventilation  of  itables,  horses  require  2,000 
cubic  and  100  square  feet,  and  cows  1,500  cubic  feet  and  100 
square  feet.  In  cow-houses  the  amount  of  space,  square  and 
cubical,  allowed  to  each  animal  is  almost  always  totally  inadequate. 

Ventilation  is  a  process  which  should  take  place  unceasingly. 
Every  day  the  windows  and  doors  of  each  apartment  should  be 
left  open  for  several  hours.  No  room — nor  even  lumber  store — 
should  be  kept  constantly  closed.  The  condition  of  the  sleeping- 
places  of  servants  is  much  neglected  ;  indeed,  the  air  in  them  often 
becomes  tainted,  and  diffuses  its  noisome  properties  throughout 
the  atmosphere  of  the  whole  house.  Inconsiderate  mistresses 
appear  to  act  on  the  principle  that  any  place  is  good  enough  for 
a  servant  to  sleep  in.  If  a  commission  were  appointed  to  inquire 
into  the  sleeping  accommodation  of  domestic  servants,  curious 
revelations  would  be  the  result.  The  ventilation  of  bedrooms  is 
better  attended  to  now  than  formerly.  Until  lately  it  was  the 
fashion  to  exclude  air  from  them  by  every  possible  contrivance* 
The  windows  were  carefully  closed,  the  door  shut,  the  chimney 
in  summer  stopped  up,  and  no  openings  provided  in  their  place  to 
allow  the  passage  of  air.  In  winter,  sand  bags  were  placed  at 
the  juncture  of  the  window  sashes,  and  similar  contrivances  were 
used  to  prevent  air  from  passing  under  the  door,  or  even  through 
the  keyhole !  The  furniture,  too,  was  massive  and  encumbered 
with  upholstery.  The  bed  was  surrounded  with  heavy  curtains, 
and  covered  with  a  canopy.  This  style  of  sleeping  apartment  is 
still  met  with,  but  far  less  frequently  than  formerly.  There  is 
now  some  provision  for  ventilation ;  the  furniture  is  lighter  and 
less  absorbent,  and  the  hearse-like  *^  four-poster"  is  rapidly  being 
supplanted  by  the  light  and  uncurtained  iron  bedsteads. 

The  dwellings  of  the  poorer  classes  in  towns  are  in  general 
placed  under  extremely  insanitary  conditions.  The  rooms  are 
mostly  small,  and  are  overcrowded — in  thousands  of  instances 
affording  only  from  100  to  200  cubic  feet  of  space  for  each  in- 
mate. The  appliances  for  the  removal  of  refuse  are  incomplete, 
and  the  atmosphere  of  the  place  is,  therefore,  permanently  tainted. 
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The  houses  are  too  close  together ;  there  are  either  no  yards  or 
very  small  ones ;  the  supply  of  water  is  defective — often  from  the 
want  of  vessels  to  store  it  in ;  and  the  rooms  and  passages,  the 
furniture,  clothes,  and  persons  of  the  inmates  are  in  a  chronic  state 
of  filth.  These  sad  tenements  of  humanity  are  the  '*  fever  nesti" 
wherein  are  hatched  the  germs  of  many  of  the  direst  diseases  that 
afflict  mankind.  In  improving  their  condition,  we  are  not  per- 
forming altogether  unselfish  labour  ;  for  the  virus  of  small-pox  or 
of  typhus  spreads  from  the  homes  of  the  very  poor,  and  carries 
death  into  the  mansions  of  the  rich.  The  dwellings  for  the  indus- 
trial classes  erected  in  London  through  the  princely  munificence 
of  the  great  philanthropist,  Mr.  Peabody,  and  the  model  lodging- 
houses  built  in  various  towns,  now  afford  healthful,  decent,  and 
cheap  dwellings  for  a  large  number  of  the  working  classes. 

Hospitals,  barracks,  and  similar  institutions  are  now  generally 
constructed  on  proper  sanitary  principles.  Formerly  the  converse 
was  the  rule,  and  the  mortality  within  their  walls  was  conse- 
quently extremely  high.  During  the  first  quarter  of  a  century 
after  the  establishment  of  the  Dublin  Lying-in  Hospital,  one  out 
of  every  seven  children  born  in  it  died.  The  cause  of  this  pro- 
digious mortality  was  found  to  be  the  want  of  proper  ventilation, 
and  on  remedying  the  defect  the  number  of  deaths  immediately 
fell  to  one  in  104.  In  the  dormatories  of  workhouses  and  schools 
there  still  exist  overcrowding  and  a  want  of  proper  ventilation ; 
but,  as  a  general  rule,  the  sanitary  conditions  of  public  institu- 
tions, where  large  numbers  of  people  are  lodged,  are  being  steadily 
improved. 

In  theatres,  concert-rooms,  and  other  buildings  where  large 
numbers  of  people  congregate,  the  superficial  space  devoted  to  each 
person  is  rarely  sufficient.  It  is  quite  possible  to  overcrowd  a 
building  which,  having  the  sky  for  its  roof,  affords  to  all  within 
its  walls  unlimited  cubic  space  for  breathing  in.  If  people  are 
placed  too  close  together,  the  most  perfect  appliances  for  ventila- 
tion will  not  prevent  each  of  them  from  inspiring  the  foul  air  ex- 
pired from  his  own  and  his  neighbours'  lungs.  The  owners  or 
managers  of  all  places  of  public  resort  should  be  compelled  to  pro- 
vide adequate  square  as  well  as  cubic  space  for  each  person.  In 
the  London  lodging-houses  the  space  of  thirty  superficial  feet  is 
allowed  to  each  person,  and  in  the  section  houses  of  the  Metro- 
politan Police  fifty  superficial  feet.  In  hospitals  each  patient 
should  have  at  least  100  square  feet. 

Notwithstanding  the  high  price  of  fuel,  the  wasteful  combus- 
tion of  that  substance  in  open  fire-places  is  preferable  to  its  more 
economical  use  in  close  stoves.  It  was  experimentally  found  that 
1,000  cubic  feet  of  air  were  transmitted  every  minute  out  of  a 
large  room  through  its  open  chimney.  Open  fire-places  are,  there- 
fore, ventilators  of  the  most  effective  kind.  The  back  part  of 
fire-places  should  be  composed  of  fireclay,  and  the  metallic  parts 
should  be  kept  as  bright  as  possible,  in  order  to  radiate  the  heat 
into  the  apartment. 
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The  results  of  the  experiments  of  General  Morin,  H.  St.  Claire 
Deville,  Froost,  Canet,  and  other  chemists  and  physicists,  appear 
to  show  very  conclusively  that  iron  stoves,  hy  permitting  the  pas- 
sage of  the  products  of  combustion  through  their  walls,  exercise 
an  injurious  influence  upon  the  public  health.  The  late  Professor 
Graham  proved  that  carbonic  oxide  gas  was  capable  of  passing 
through  solid  iron,  provided  the  metal  was  heated  to  redness.  As 
the  front  and  sides  of  stoves  are  liable  to  become  red  hot,  a  large 
quantity  of  carbonic  oxide  generally  escapes  from  the  stove  into 
the  atmosphere  of  the  apartment.  The  denser  the  fuel  is,  the 
greater  the  quantity  of  carbonic  oxide  formed  during  its  combus- 
tion. Anthracite  (in  Ireland  popularly  termed  Kilkenny  coal),  or 
flameless  coal,  and  coke,  produce  more  carbonic  oxide  than  the 
bituminous,  or  flaming  coal,  and  the  latter  develops  more  carbonic 
oxide  than  turf  (peat)  and  wood.  We  may  regard  wood  and  peat 
as  the  fuels  which,  during  their  combustion,  exercise  the  least  in- 
jurious effect  upon  health.  Dr.  Derby,  of  Boston,  Lecturer  on 
Hygiene  in  Harvard  University,  United  States,  in  a  little  work  on 
*^  The  Influence  of  Anthracite  Fires  upon  Health,"  published  late 
in  1868,  states  that  the  anthracite  stoves  used  in  America  exercise 
a  very  prejudicial  influence  upon  health.  He  recommends  the 
following  rules  to  be  observed  in  burning  hard  fuel  in  cast  iron 
stoves : — 

1st.  To  use  flre-brick  or  soapstone  (silicate  of  magnesia)  in 
contact  with  the  fire,  and  never  to  allow  the  fire-pot  to  get  red 
hot. 

2nd.  To  have  perfect  castings,  and  as  few  joints  as  possible ; 
and  these  joints  should  be  horizontal,  and  not  vertical. 

3rd.  Never  to  cut  off  the  supply  of  air  to  the  fire,  and  never  to 
check  the  free  escape  of  the  products  of  combustion  to  the  chimney 
by  dampers,  or  by  cooling  the  fire  by  the  admission  of  air  between 
the  furnace  and  the  chimney. 

4  th.  To  so  burn  the  coal  that,  under  all  possible  circumstances, 
a  pressure  of  air  from  without  inwards  may  be  exerted  upon  the 
fire-pot  radiators  and  smoke-pipes. 

Dr.  Sacc  {Les  Mondes  for  January  20th,  1870)  asserts  that 
cast  iron  stoves,  even  if  they  are  allowed  to  become  red  hot,  are 
Dot  injurious  to  health,  provided  that  there  is  proper  ventilation 
and  a  good  draught  into  the  chimney — or,  rather,  into  the  pipe 
leading  from  the  stove  to  the  chimney.  According  to  Sacc's  ex- 
periments, cast  iron  stoves  are  only  injurious  to  health  when  ren- 
dered so  by  imperfect  draught — a  defect,  however,  which  applies 
equally  to  all  kinds  of  stoves  and  fire-places.  I  know,  however, 
from  personal  observation,  that  the  air  close  to  red  hot  stoves  pro- 
duces headache  and  other  unpleasant  effects. 
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CHAPTER  XII. 

POLLUTION  OF  THE  ATMOSPHERE  BY  MANUFACTORIES 

In  the  maDufacture  of  Tarious  articles,  such  as  oil  of  vitriol,  arti- 
ficial manures,  ammonia  salts,  salt  cake,  illuminating  gas,  &c.,  large 
quantities  of  gases  and  yapours,  more  or  less  injurious  to  health, 
are  thrown  into  the  atmosphere.  In  the  production  of  certain 
commodities,  such  as  bread,  flour  (in  steam  mills),  &c.,  large 
quantities  of  fuel  are  consumed  in  short  periods  of  time,  aod  often 
in  badly  constructed  furnaces,  producing  large  volumes  of  black 
smoke.  These  gases,  vapours,  and  black  smoke  constitute  very 
often  nuisances  of  a  serious  nature,  which  in  some  towns  have  con- 
stantly to  be  investigated  by  the  officers  of  health.  In  Ireland 
the  number  of  distinct  manufactures  carried  on  is  far  less  than  in 
England  and  Scotland ;  and  the  following  list  of  those  which  some- 
times create  nuisances  comprises  all  that  are  likely  to  demand 
attention  from  the  sanitary  officers  :— 


Manufacture,  ffc. 
Artificial  Manures 


Asphalte  ... 

Ammonia  Salts  ... 

Bone  Black 

Bone  Boiling 

Bacon  .. 

Bleachiag  Powder 

Bread  and  Biscuits  (bakeries) 

Brewing  Porter,  Ale,  &c. 

Bricks  ..• 

Cotton  Spinning 

Candles 

Coke  and  Charcoal 

Currying 

Distilling  Spirits 

Dyeing 

Feathers  (cleaning,  Ac.)  ••• 

Felt 

Fish  Curing 

Flour  and  Meal ... 

Ditto  (steam  mills) 

Flax  Steeping    ... 

Gas  (illuminating) 


... 
... 
... 
... 


.  •  • 


... 
.•• 
••• 

... 


Nature  of  Nuisance, 

Smoke,  bad  odour,  hydrofluoric  acid, 
sometimes  sulphurous  acid  and 
nitrous  acid. 

Unpleasant  odour,  smoke. 

Sulphuretted  hydrogen  gas,  prussic 
acid. 

Bad  odour,  injurious  emanations. 
Ditto. 

Bad  odour. 

Chlorine. 

Smoke. 

Smoke. 

Smoke,  carbon  gases. 

Smoke  and  Dust. 

Smoke,  injurious  emanations. 

Smoke,  carbonic  acid  and  oxide 

Injurious  emanations,  bad  odour. 

Smoke. 

Pollution  of  water. 

Dust. 

Bad  odour. 

Bad  odour,  injurious  emanations. 

Dust. 

Smoke  and  dust. 

Bad  odour,  ii^urious  emanations. 

Graseous  compounds  of  carbon  and 
hydrogen,  and  of  carbon  and 
oxygen,  carbon  disulphide,  prussic 
acid,  sulphuretted  hymx>gen, 
smoke. 
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Manufacture,  ffc. 


Nature  of  Nuisance, 


Glass  Bottles,  &c. 

Glue  and  Size    ... 
Gut  Cleaning  (gut  string,  &c.) 
Grease ...  .•>  ••• 

Iron  Smelting  and  Casting 
jveip    ...  •••  ••* 

Lc»d  Smelting    ... 

Lead  Pipe  Making 

'  jfrnft     «,s  •••  •«• 

Leather  (tanning) 
Muriatic  Acid  ... 
Metals  (smelting  of) 

Nitric  Acid 

OiU,  especially  animal     ... 
Pipes  (tobacco) ... 
Paper  ...  ••• 

Potteries 

Bag  Sorting  and  Cleaning 
Salt  Cake 

Sugar  .. 

Sulphuric  Acid  ... 
Starch  M.  ...  ... 

Sdoap    ...  ...  *•• 

Tallow^  Melting  ... 
Tar  and  Naphtha 
Washing  Clothes,  &c. 

Woollen  Cloth,  Worsted,  &c. 


Sulphuric   acid,    carbonic  acid  and 

oxide,  muriatic  acid,  smoke. 

Bad  odour,  injurious  emanations. 

Ditto. 

Ditta 

Carbonic  acid  and  oxide,  smoke. 

Bad  odour,  smoke. 

Vapour    of    lead,    antimony    and 
arsenic,  sulphurous  acid,  smoke. 

Lead  and  other   metallic   vapours, 
smoke. 

Carbonic   acid   and  oxide,  smoke, 
dust. 

Bad  odour. 

Muriatic  acid. 

Metallic  vapours,  carbonic  oxide,  and 
acid. 

Nitrous  acid. 

Bad  odour,  injurious  emanations. 

Smoke,  carbonic  oxide  and  acid. 

Pollution    of  water  with  bleaching 
powder,  soda  ash,  &c. 

Smoke,    dust,  carbonic  oxide,   and 
acid. 

Bad  odour,  dust. 

Sulphurous      and   muriatic   acids, 
smoke. 

Smoke,  sometimes  bad  odour. 

Nitrous  and  sulphurous  acids,  smoke. 

Pollution  of  water  with  sodia,  albu- 
minous matters,  &c. 

Bad  odour,  injurious  exhalations. 

Bad  odour. 

Smoke,  sometimes  bad  odour. 

Pollution  of  water  with  soda,  bleach- 
ing powder,  and  dirt. 

Unpleasant  odours,  smoke. 


The  gases  and  vapoars  which  escape  from  chemical  works  are 
chiefly  sulphurous  acid  (fuuies  of  hurning  sulphur),  nitrous  acid, 
muriatic  acid,  and  chlorine.  When  they  constitute  a  sensible  pro- 
portion of  the  air,  they  act  injuriously  on  the  respiratory 
organs,  producing,  in  extreme  cases,  bronchitis  and  inflammation 
of  the  lungs.  The  nature  of  these  gases  will  be  explained  in  the 
chapter  on  "  Disinfeotants." 

Carbonate  of  soda  is  manufactured  upon  a  large  scale  in  Eng- 
land. The  first  step  in  the  process  is  to  convert  common  salt  into 
sulphate  of  soda,  or  salt  cake.  This  is  accomplished  by  treating 
the  salt  with  sulphuric  acid :  the  products  of  the  re-action  are 
sulphate  of  soda  and  muriatic  acid  gas.  The  muriatic  acid,  being 
incidentally  produced  in  larger  quantity  than  is  required,  was  for- 
merly permitted  to  escape  into  the  air,  [and  often  in  such  quanti- 
ties as  to  injuriously  affect  both  animal  and  vegetable  life.     The 
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Alkali  Nuisance  PreTention  Act,  passed  in  1864,  compels  the  salt- 
cake  manufacturers  to  prevent  the  escape  of  at  least  ninetj-five 
per  cent,  of  the  muriatic  acid  produced  in  their  works. 

Ammoniacal  compounds  are  manufactured  from  a  liquid  obtained 
from  coal-gas  works.  It  contains  tarry  matters,  creosote,  and  com  - 
pounds  of  ammonia  with  carbonic  acid  and  sulphuretted  hydrogen. 
On  pouring  sulphuric  or  muriatic  acid  into  this  liquid,  the  carbonic 
acid  and  sulphuretted  hydrogen  gasei  are  expelled,  the  stronger 
acid  taking  their  place.     As  this  operation  is  conducted  upon 
a  very  large  scale,  immense  volumes  of  sulphuretted  hydrogen  are 
often  daily  discharged  into  the  air  from  '*  ammonia  works."     Sul- 
phuretted hydrogen  gas,  being  combustible,  is  completely  decom- 
posed at  a  high  temperature;  and  this,  and  many  other  of  the 
noxious   volatile  bodies  produced  during  various  manufacturing 
processes,  might  be  rendered  harmless,  or  less  injurious,  if  passed 
through  burning  fuel. 

Chlorine  and  sulphurous  acid  are  powerful  disinfectants,  and, 
unless  evolved  in  such  quantities  as  to  act  corrosively  upon  the 
tissue  of  the  lungs,  are  useful  additions  to  an  atmosphere  contain- 
ing sulphuretted  hydrogen  and  organic  matter.  In  many  cities 
the  coal  gas  and  chemical  works  are  situated  in  the  same  quarter  ; 
their  exhalations,  therefore,  neutralize  each  other,  and  produce 
comparatively  innocuous  bodies. 

In  extracting  copper  and  lead  from  their  ores,  sulphurous  acid, 
sulphuric  acid,  arsenic,  and  even  lead  are  volatilised,  and  the  ex** 
halations  from  copper  smelting  works  in  England  have  been  known 
to  injure  large  tracts  of  vegetation.  Herbage  affected  with  sul- 
phurous acid  often,  it  is  stated,  produces  disease  in  the  animals  fed 
upon  it. 

Tar  and  creosote  works  evolve  vapours  which,  though  rather 
unpleasant  to  smell,  are  not  dangerous  to  health,  unless  breathed 
in  much  larger  quantities  than  generally  occur  in  the  atmosphere. 

In  works  where  illuminating  gas  is  manufactured,  it  is  difficult 
—owing  to  the  magnitude  of  the  operations — to  prevent  noxious 
gases  and  vapours  from  escaping  into  the  atmosphere.  Coal  is  the 
raw  material  employed,  and  it  is  heated  to  redness  in  close  vessels, 
whereby  it  is  resolved  into  a  variety  of  substances — solid,  liquid, 
and  gaseous.  The  solid  product  is  coke,  which  remains  in  the 
vessels,  or  retortSy  as  they  are  called  ;  the  liquids  consist  of  a  great 
variety  of  substances,  resembling  naphtha ;  the  gases  are  hydrogen, 
light  and  heavy  carburetted  hydrogen,  carbonic  acid,  carbonic 
oxide,  nitrogen,  sulphurous  acid,  sulphuretted  hydrogen,  ammonia, 
and  prussic  acid ;  the  vapours  are  compounds  of  hydrogen  and 
carbon  resembling  naphtha,  and  a  substance  composed  of  carbon 
(charcoal)  and  sulphur,  termed  di  or  bi-sulphide  of  carbon, 
which  possesses  an  unpleasant  odour.  Owing  to  leaks  in  the  various 
parts  of  the  apparatus,  small  quantities  of  all  these  volatile  bodies 
constantly  escape  into  the  air,  even  from  the  best  managed  works; 
it  would,  thereforci  be  desirable,  when  building  gas  works,  to  select 
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a  site  in  a  tbinly-populated  place,  and  as  far  from  the  town  as 
possible. 

When  the  gases  and  vapours  issue  from  the  retorts  they  are  sub- 
jected to  the  action  of  water  and  lime.  The  tarry  liquid,  nearly 
all  the  ammonia,  and  some  of  the  sulphurous  and  carbonic  acids, 
and  sulphuretted  hydrogen,  are  retained  by  the  water.  The  lime 
takes  up  the  rest  of  the  sulphurous  acid,  sulphuretted  hydrogen, 
and  carbonic  acid,  and  the  traces  of  prussic  acid  which  escape 
solution.  The  gases  that  remain  pass  into  the  gas-holders,  and 
from  thence  to  the  points  at  which  they  are  to  be  consumed  for 
illuminating  and  heating  purposes.  Unless  great  care  is  taken  in 
purifying  the  gas  before  it  is  delivered  to  the  consumers,  it  is  cer- 
tain to  contain  sulphuretted  hydrogen.  Impure  gas  is  most  in- 
jurious to  the  health  of  inmates  of  rooms  where  it  is  burnt. 
Ammonia  is  never  absent ;  but  it  cannot  be  regarded  as  an  inju- 
rious impurity.  Disulphide  of  carbon  is  a  most  objectionable  im- 
purity, and  is  invariably  present.  When  burned  it  produces  an 
acid,  which  acts  corrosively  on  the  leather  binding  of  books  and 
on  many  other  articles.  When  coal  gas  contains  an  injurious 
amount  of  impurities  it  becomes  a  nuisance,  and  the  manufacturer 
may  be  compelled  to  abate  it. 

The  lime  used  in  purifying  coal  gas  is  a 'nuisance  when  it  is 
allowed  to  remain  in  large  quantities  exposed  to  the  atmosphere, 
into  which  it  abundantly  exhales  sulphuretted  hydrogen  gas. 
Oxide  of  iron  is  now  very  generally  substituted  for  lime  as  a  coal 
gas  purifier.  The  oxide,  mixed  with  sawdust,  is  placed  in  layers 
ten  or  twelve  inches  deep  on  perforated  trays  or  shelves,  through 
which  the  gas  passes.  So  soon  as  the  absorption  of  sulphuretted 
hydrogen  gas  is  complete,  the  sulphide  (into  which  the  oxide  has 
been  converted)  is  exposed  to  a  current  of  air,  which  reproduces 
the  oxide,  and  sets  free  the  sulphur.  This  puriBer  can,  therefore, 
be  repeatedly  used,  until  it  becomes  mixed  with  too  much  sulphur; 
even  then  it  is  valuable  to  the  sulphuric  acid  manufacturer.  The 
drainage  from  gas  works  should  never  be  allowed  to  mix  with 
sewage  from  chemical  works,  the  acid  contained  in  the  one  setting 
free  the  sulphuretted  hydrogen  and  prussic  acid  dissolved  in  the 
other.  The  gases  evolved  from  such  a  mixture  have  destroyed 
the  lives  of  workmen. 

Coke  works  and  lime  kilns  discharge  enormous  quantities  of 
carbonic  acid  and  carbonic  oxide  into  the  air.  They  should  not  be 
tolerated  within  the  limits  of  towns.     Carbonic   acid,   carbonic 

oxide,   and   traces  of  sulphuretted  hydrogen  gas  are  given  off 

during  the  manufacture  of  bricks  and  cements. 

Artificial  manure  works  in  general  throw  out  sulphurous  acid 

gas.     Sometimes  the  odours  of  decomposing  animal  matter  and  of 

hydrofluoric  acid  are  very  perceptible  at  and  near  these  works  ; 

but  in  general  they  do  not  affect  the  atmosphere  to  a  greater 

extent  than  alkali  works. 
Private  slaughter-houses  are  amongst  the  greatest  nuisances 
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from  which  the  inhabitants  of  towns  suffer.  The  atmosphere  of 
those  places  is  highly  tainted  with  putrescent  matters ;  and  the 
exhalations  from  them  cannot  but  seriously  affect  the  public 
health. 

Bone-boiling,  tallow-meltings  and  glue-making  are  processes 
during  which  are  evolved  vapours  of  no  very  pleasant  odour.  If 
the  nuisance  be  very  sensible,  it  admits  of  a  remedy  either  by  an 
action  at  common  law  or  by  the  interference  of  the  public  health 
authority. 

The  air  of  towns  is  tainted  with  the  products  of  the  combustion 
of  fuel.  Carbon  constitutes  the  great  bulk  of  ordinary  fuel :  at  a 
high  temperature  it  unites  with  atmospheric  oxygen,  and  produces 
carbonic  acid.  The  quantity  of  heat  evolved  during  combustion 
depends  upon  the  amount  of  oxygen  consumed  by  the  fuel.  Carbon 
unites  with  oxygen  in  two  proportions,  forming  carbonic  acid  and 
carbonic  oxide  :  the  centesimal  composition  of  these  compounds  is 
shown  in  the  table :— • 

Oxygen,  Carbon, 

Per  cent,  by  weight.  Per  cent,  by  weight. 

Carbonic  oxide    ...           ...           57*14           ...  4286    =    100 

Carbonic  acid       ...            ...           7272  2728    =.    100 

'  Carbonic  acid  is  carbon  in  a  perfectly  oxidised  or  mineral  state 
but  carbonic  oxide  is  charcoal  imperfectly  burned,  and  it  is  a 
highly  combustible  body.  When  carbon  is  converted  into  carbonic 
oxide  instead  of  carbonic  acid,  sixty-seven  per  cent,  of  the  fuel  is 
wasted ;  and  it  is  owing  to  the  defective  construction  of  furnaces 
that  a  large  quantity  of  the  fuel  used  in  manufactories  is  lost, 
because  its  carbon  is  converted  into  carbonic  oxide.  The  pale 
flame  which  is  sometimes  seen  emerging  from  high  chimneys  is 
produced  by  highly  heated  carbonic  oxide,  combining  with  the 
atmospheric  oxygen. 

Limited  oxidation  is  a  cause  of  the  evolution  of  carbonic  oxide 
from  furnaces,  stoves,  and  fire-grates.  Sometimes  the  carbon 
of  the  fuel  is  at  once  converted  into  carbonic  oxide ;  at  other 
times  carbonic  acid,  formed  where  the  air  is  abundantly  supplied 
to  the  fuel,  is  afterwards  converted  into  carbonic  oxide  by  contact 
with  red  hot  carbon.  The  greater  part  of  the  fuel  in  furnaces  is 
in  a  state  of  incandescence,  but  not  of  combustion — that  is,  it  is  so 
highly  heated  by  the  burning  part  of  the  fuel  that  it  becomes 
luminous.  Carbonic  acid  gas,  passed  over  incandescent  charcoal, 
combines  with  it,  and  forms  carbonic  oxide ;  and  in  this  way  the 
products  of  the  perfect  oxidation  of  one  part  of  the  fuel  carry  off, 
imperfectly  oxidised,  another  portion  of  it. 

The  imperfect  oxidation  of  fuel  produces  two  bad  results— 
firstly,  a  waste  of  heat ;  secondly,  the  vitiation  of  the  air.  Car- 
bonic oxide  is  a  highly  poisonous  compound  ;  and,  as  it  does  not 
contribute  to  the  growth  of  plants,  its  presence  in  the  atmosphere 
subserves  no  useful  purpose. 

Dense  fuels— Hsuch  as,  for  example,  anthracite,  or  smokeless  coal 
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— produce  during  their  combustion  more  carbonic  oxide  than 
lighter  fuels — wood  and  peat  more  especially.  Carbonic  oxide  is 
at  least  foar  times  more  poisonous  than  carbonic  acid.  The  head- 
ache, giddiness,  and  severer  symptoms  produced  by  the  gases 
evolved  from  stoves,  braziers,  and  chafing-dishes  appear  to  be 
due  much  more  to  the  influence  of  carbonic  oxide  than  of  carbonic 
acid. 

The  cause  that  produces  carbonic  oxide  in  furnaces  also  gives 
rise  to  smoke  from  them.  On  an  average  nearly  one  per  cent,  of 
bituminous,  or  flaming  coal  passes  of  in  the  form  of  soot-^a  mix- 
ture of  tar,  charcoal,  coal  ashes,  and  a  few  other  substances. 
Smoke,  hanging  like  a  pall  over  a  town,  acts  injuriously  by  parti- 
ally excluding  light ;  and  air  containing  sooty  particles  is  likely 
to  affect  the  respiratory  organs.  Whether  or  not  the  more  serious 
affections  of  the  breathing  organs  are  produced  by  the  respiration 
of  smoky  air,  exact  evidence  is  wanted  to  determine. 

The  evolution  of  smoke  and  the  production  of  carbonic  oxide 
might  be  considerably  lessened  by  careful  stoking.  If  too  much 
air  be  admitted,  the  temperature  of  the  fire  is  lowered  below  the 
point  of  perfect  combustion;  but  the  great  and  usual  defect  is  a 
deficiency  of  air.  Coal  contains  carbon  and  hydrogen,  and  when 
highly  heated  yields  carburettcd  hydrogen  gas.  When  a  fire  is 
lighted,  coal  gas  begins  to  be  produced,  and  the  hydrogen  of  it  is 
oxidised.  The  carbon  also,  if  there  be  abundance  of  air,  is 
burned ;  but  if  the  supply  of  oxygen  be  inadequate,  part  of  the 
carbon,  or  charcoal,  is  converted  either  into  carbonic  oxide  or 
smoke,  or  both.  To  prevent  smoke,  the  fire  should  be  maintained 
at  a  high  and  nearly  equable  temperature,  so  that  the  gases  may 
not  be  cooled.  The  fuel  should  be  added  frequently  and  in  small 
quantities  and  pieces,  and  care  must  be  taken  not  to  choke  the 
furnace.  Fresh  fuel  should  be  placed  at  the  door  of  the  furnace, 
the  red  coal  being  pushed  back.  A  common -mistake  is  to  do 
exactly  the  reverse,  whereby  the  fresh  coal  is,  to  a  great  extent, 
converted  into  unoxidised  gases,  which  escape  up  the  chimney. 
The  openings  through  which  the  air  is  admitted  to  all  places 
where  fuel  is  burned  should  be  kept  free  from  cinders  and  ashes. 

There  are  several  kinds  of  furnaces  which  are  said  to  emit  no 
smoke,  but  the  best  of  them  permit  unoxidised  matters  to  escape. 
Jucke's  chain  furnace  is  very  costly,  but  it  effects  great  economy 
of  fuel.  The  fire  bars  consist  of  a  series  of  **  endless"  chains,  set 
in  motion  by  means  of  two  wheels  furnished  with  teeth.  A  hopper 
is  placed  in  front  of  the  furnace,  and  from  it  the  fuel  is  delivered 
through  an  opening,  the  size  of  which  regulates  the  supply  of  fuel 
to  the  furnace.  By  these  means  the  supply  of  fuel  is  regular,  and 
every  part  of  it  is  equably  exposed  to  the  air.  Hill's  furnace  is 
intended  to  prevent  smoke,  by  mixing  highly-heated  air  with 
the  unburnt  gases  as  they  pass  from  the  furnace  to  the  flue.  * 
Prideaux's  smoke-prevention  furnace  is  mentioned  favourably  by 
ie?eral  authorities  on  this  subject.     The   lOUth  section  of  the 
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Towns  Improvement  Clauses  Act  (1847)  enables  municipal  autho- 
rities to  prosecute  those  who  permit  black-  smoke  to  escape  from 
the  chimneys  of  manufactories. 

In  some  parts  of  England  chemical  a'hd  smelting  works  are  so 
numerous  that  the  gases  evolved  from  them  have  almost  annihilated 
the  vegetation  of  considerable  tracts  of  country.  In  the  spring  of 
1874  I  was  employed  by  the  Chamber  of  Agriculture  of  Lanca^. 
shire  to  inspect  the  manufacturing  districts  of  tbat  county — Wid- 
ness,  Warrington,  St.  Helens,  &c.— and  to  deliver  a  lecture  upon 
the  results  of  my  observations  at  Newton-le-Willows.  I  found 
many  tracts  of  land,  several  thousands  of  acres  in  extent,  so  much 
affected  by  the  noxious  vapours,  and  gases,  and  smoke  that  they 
only  produced  very  poor  crops.  I  found  that  on  some  farms  close 
to  alkali  and  copper  smelting  works  whole  crops  bad  utterly 
failed.  For  miles  not  a  healthy  tree  was  visible.  In  some  places 
the  trees  and  bushes  were  utterly  destroyed,  blackened  stumps 
alone  remaining  of  them.  I  readily  detected  acid  liquid  on  the 
leaves  of  such  plants— -hardy  bushes — as  had  survived.  Cows  kept 
near  these  works  were,  I  was  informed,  peculiarly  liable  to  abort ; 
and  the  condition  of  all  kinds  of  stock  was  very  unhealthy.  On 
close  inquiry  I  found  that  the  death  rate  was  very  high  for  semi- 
rural  districts. 

The  factories  which  give  forth  the  gases  that  have  effected  so 
much  injury  to  vegetation  and  to  health  in  Lancashire  and  other 
places  are  salt-cake,  soda  ash,  copper  smelting,^  and  glass  works. 
They  evolve  sulphur  acids,  hydrochloric  acid,  and  metallic 
vapours,  besides  enormous  volumes  of  black  smoke.  The  numerous 
collieries,  too,  blacken  the  atmosphere  with  volumes  of  smoke. 

The  Alkali  Nuisance  Prevention  Act  was  amended  in  1874,  and 
it  now  includes  sections  prohibiting  the  escapement  of  sulphurous 
acids  and  other  deleterious  gases  from  alkali  and  acid  works.  The 
chief  inspector  of  alkali  works  is  Dr.  Angus  Smith,  of  Man- 
chester, who,  as  well  as  one  of  the  Assistant  Inspectors,  Dr. 
Blatherwick,  periodically  vi^it  Ireland  to  examine  into  the  condi- 
tion of  the  chemical  works.  Although  alkali  and  acid  factories 
are  placed  under  the  supervision  of  special  inspectors,  they  are  not 
outside  the  jurisdiction  of  the  local  sanitary  authorities.  Should 
they  produce  a  nuisance,  either  by  permitting  the  escape  of  black 
smoke  or  of  an  undue  amount  of  acid  vapours  or  gases,  their 
owners  can  be  proceeded  against  under  the  common  sanitary  laws. 
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CHAPTER    XIJI. 

METEOROLOGY  AND  TOPOGRAPHY  IN  RELATION  TO 

HEALTH. 

The  higbest  inhabited  part  of  the  world  is  the  Buddhist  Convent 
of  Hanle  in  Thibet,  10,000  feet  above  the  level  of  the  sea.  Mr. 
Glaisher  ascended  in  a  balloon  to  a  height  of  38,000  feet,  at  which 
altitude  his  heart  fluttered  rather  than  beat,  and  his  hands  were 
benumbed.  The  huge  condor  may  be  observed  flying  500  feet 
higher  than  the  summits  of  the  Andes,  five  miles  above  the  sea 
leveL 

The  physical  condition  of  the  atmosphere  is  a  point  of  consider- 
able hygienic  importance.  At  great  heights  above  the  surface  of 
the  ocean  the  pressure  on  the  body  is  much  diminished,  the 
circulating  fluid  is  impelled  with  greater  rapidity  through  the 
vessels,  and  the  respirations  are  proportionately  increased.  A 
pleasurable  excitement  is  experienced,  and  the  desire  for  muscular 
exercises  is  exalted.  The  advantages  of  mountain  air  are  many. 
The  light  is  less  obscured  in  passing  through  it ;  the  quantity  of 
moisture  in  it  is  small ;  there  is  the  merest  trace  of  organic  matter ; 
and  no  infusorial  animals  occur  in  it.  The  air  of  upland  regions 
— say  from  8,000  to  7,000  feet  elevation — has  been  found  most 
useful  in  the  treatment  of  dyspepsia,  anaemia,  or  wasting  of  the 
body,  gout,  and  scrofula.  At  a  height  of  from  5,000  to  7,000  feet 
rheumatic  patients  often  find  their  painful  malady  ameliorated. 
Inflammation  of  the  lungs  and  acute  bronchitis  do  not  appear  to 
be  removed  by  mountain  air.  There  is  some  doubt  as  to  the 
efficacy  of  mountain  air  in  the  treatment  of  pulmonary  consump- 
tion ;  but  it  is  remarkable  that  persons  who  live  in  very  elevated 
regions  rarely  suffer  from  this  disease.  Malarious  fever  is  seldom, 
if  ever,  contracted  at  great  heights. 

According  to  Toner,  the  greatest  number  of  deaths  from  phthisis 
in  the  United  States  occur  in  the  parts  least  elevated,  and  in  which 
there  is  much  water.  Perhaps  as  the  cold  in  the  United  States  is 
intense  in  winter  that  it  is  the  conjoined  influence  of  cold  and 
damp  that  is  productive  of  thoracic  complaints.  In  some  moist  but 
mild  climates  pulmonary  consumption  is  rare.  Tubercular 
diseases  are  said  to  occur  very  rarely  in  the  highest  parts  of  the 
inhabited  Alps. 

Dr.  M'Nab^  has  directed  attention  to  the  remarkable  immunity 
from  pulmonary  phthisis  enjoyed  by  the  Highlanders  of  Scotland, 
and  more  especially  by  the  natives  of  the  Hebrides.  In  one  dis- 
trict inhabited  by  2,500  persons  there  were  but  five  well  defined 
cases  of  pulmonary  consumption  during  a  period  of  nine  years.  In 
the  peninsula  of  Dingle  the  infrequency  of  phthisis  is  equally  re- 
markable. 

'  The  Immunity  f^om  Consumption  in  the  Hebrides.  By  John  M'Nab, 
M.D.    Edinburgh,  1869. 
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Although  it  is  obvious  that  the  temperature  of  the  air  is  a  point 
of  hygienic  importance,  the  relation  between  heat  and  disease  has 
been  by  no  means  satisfactorily  determined.  There  is  a  general 
opinion  that  cold  climates  are  healthy,  and  that  very  hot  ones  are 
the  reverse  ;  but  it  is  probable  that  the  insalubrious  condition  of 
many  hot  countries  is  due  to  malarious  exhalations,  and  not  to  the 
high  temperature  of  the  air.  The  natives  of  the  British  Islands 
appear  to  thrive  better  in  countries  as  cold  or  colder  than  their 
own  than  in  hot  climates.  The  Canadians  and  New  Zealanders  of 
British  origin  are  certainly  a  hardier  race  than  the  West  Indian 
Creoles  of  pure  British  descent.  In  tropical  climates  in  the  East, 
Europeans  degenerate  so  rapidly  that  in  the  course  of  three  or 
four  generations  they  generally  die  out,  unless  they  intermarry 
with  the  natives.  It  is  the  opinion  of  some  authorities  that 
Europeans  are  capable  of  as  effectively  working  both  mind  and 
body  in  tropical  climates  as  in  their  native  countries  ;  but  there  is 
evidence  enough  to  prove  that  great  and  prolonged  mental  and 
physical  vigour  is  not  promoted  by  air  at  100*"  in  the  shade. 

Extreme  cold  is  not  common  in  these  islands,  the  thermometer 
seldom  falling  below  the  freezing  point.  In  Ireland  the  mean 
temperature  in  winter  is  41 '5*;  in  summer,  60°;  average,  50*. 
In  the  extreme  north  of  the  island  the  mean  annual  temperature 
is  3"  lower  than  in  the  extreme  south.  The  mean  spring  tempera- 
ture at  Queenstown,  county  of  Cork,  is  50%  which  is  about  the 
highest  in  Great  Britain  at  that  season.  The  mean  annual  tem- 
perature of  England  is  49-5" ;  of  Ireland,  50°;  of  Scotland,  47'5'; 
of  Guernsey,  50-2°;  London,  51-3°;  Isle  of  Man,  47*8*;  Mar- 
seilles, 59-5'» ;  Toulon,  62*;  Paris,  51-2»;  Rome,  69*;  Palermo, 
62° ;  Berlin,  46-5» ;  Vienna,  49*5*' ;  Trieste,  55° ;  Calcutta,  79' ; 
Madras,  83** ;  Bombay,  84° ;  Neilgherries,  India  (7,300  feet  ele- 
vation), 57° ;  Archangel,  12°;  Melville  Island,  1'7° ;  Arctic  regions, 
nearly  zero.  The  highest  annual  temperature — 90*5"^ — is  at 
Massava,  near  the  Red  Sea,  and  on  the  Nile,  in  Lower  Nubia. 
The  greatest  temperature  (145°)  has  been  observed  in  India;  the 
lowest,  92°  below  zero,  in  55°  N.  lat. 

The  temperature  of  the. sea  varies  (except  when  frozen)  from 
32°  to  81*5°;  that  of  the  North  Sea  is  50°;  North  Atlantic,  between 
60"  S.  and  50°  N,,  71*6°;  South  Atlantic,  between  50°  S.  and 
50°  N.,  60-7°;  North  Pacific,  69-9° ;  South  Pacific,  67-7** ;  Indian 
Ocean,  69*3°;  Black  Sea,  56-8°;    Western  Mediterranean,  69°; 

Eastern  Mediterranean,  69*.     The  highest  temperature 94* — 

was  observed  in  the  Red  Sea,  near  Aden  ;  the  greatest  mean 
annual  temperature,  namely  84*5°,  to  the  east  of  New  Guinea. 
The  mean  annual  temperature  of  the  ocean  near  Great  Britain 
and  Ireland  is  about  52°.  A  warm  current  of  water,  familiarly 
known  as  the  Gulf  Stream,  flows  north-eastwards  from  the  Gulf 
of  Mexico,  and  reaches  beyond  the  Orkneys.  It  carries  with  it  a 
large  store  of  heat  from  the  warm  southern  latitudes,  which,  gra- 
dually escaping  into  the  air,   increases    the   temperature  of  the 
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British  Islands  by  perhaps  25**  in  winter.  A  current  of  cold  water 
from  the  icy  seas  of  the  north  flows  southwards,  bathing  on  its 
way  the  east  coast  of  North  America,  and  lowering  its  tempera- 
ture  many  degrees. 

Sudden  and  great  changes  of  temperature  rarely  fail  to  produce 
disease ;  therefore  equable  climates  are — other  conditions  being 
equal — more  healthy  than  those  in  which  the  range  of  temperature 
during  a  season  is  extreme.  The  range  of  temperature  is  greatest 
in  dry  climates  and  temperate  regions,  and  least  in  very  high 
latitudes,  in  the  tropics,  and  in  wet  climates.  The  west  and  south- 
west part  of  these  islands  have  a  more  equable  temperature  than 
the  north-east  and  south-east  parts.  Low  temperature  in  the 
British  islands  produces  a  high  death-rate.  In  the  early  part  of 
the  year  1867  the  extreme  cold  that  prevailed  nearly  doubled  the 
death-rate  in  London  and  many  other  places.  Old  people  are  the 
chief  sufferers  wheq  the  cold  is  excessive. 

Dr.  Grimshaw  states : — 

*'  1st.  That  an  increase  in  the  moisture  of  the  atmosphere  favours- 
an  increase  in  typhus,  and  vice  versa, 

2nd.  That  an  increase  of  temperature  favours  an  increase  of 
typhus,  and  vice  versa. 

drd.  That  the  two  previous  conditions  combined  are  most 
favourable  to  an  increase  in  typhus,  and  vice  versa, 

5th..  That  when  cold  and  moisture  combine,  the  former  tends  to 
diminish  the  influence  of  the  latter. 

It  will  thus  be  seen  that  an  increase  of  moisture,  other  things 
being  equal,  is  the  atmospheric  change  most  favourable  to  an 
increase  of  typhus  ;  but  that  when  to  this  is  added  an  increase  of 
temperature,  we  have  the  most  favourable  atmospheric  conditions 
for  the  spread  of  fever.  It  would  also  appear  that  dryness  and 
cold  (the  latter  particularly)  have  an  influence  contrary  to  the 
spread  of  fever.  1  do  not  mean  to  state  that  there  are  no  excep- 
tions tathe  rules  just  laid  down,  but  the  exceptions,  which  are 
few,  and  by  no  means  well  marked,  are  easily  accounted  for  by 
other  disturbing  causes." 

Dr.  F.  C.  Faye,  of  Christiana,  states  that  most  epidemics  of 
cholera  have  occurred  in  warm  weather,  because  exhalations  from 
the  soil  are  most  abundant ;  whilst  continued  heavy  rain  have  an 
opposite  effect — probably  by  washing  away  the  contagion  of  the 
disease  and  the  matters — ^fllth  in  which  it  is  usually  found.  Dr. 
J.  W.  Moore  has  shown  that  the  cholera  in  Dublin  was  checked 
by  low  temperature,  a  diminution  of  barometrical  pressure  and 
strong  winds.  In  the  United  States  hot  weather  produces  a  great 
increase  in  diarrhoea,  especially  amongst  children. 

In  London  the  curve  of  mortality  rises  with  the  tetnperature  in 
summer  and  with  the  fall  of  the  temperature  in  winter  f  but  whilst 
in  summer  the  higher  mortality  produced  from  heat  is  alone  caused 
by  the  excess  in  the  deaths  of  children  under  five  years  of  age,  in 
winter  the  high  curve  of  mortality  caused  by  low  temperatures  is 
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produced  by  increase  of  deaths  amongst  persons  of  all  ages* 
According  to  Dr.  Archer  Mitchell  and  Mr.  Alexander  Buchan  the 
cunres  of  maximum  mortality  from  di£ferent  diseases  are  caused  by 

Naturi  of  weather.  Maximum  Mortalitjf, 

Cold        ...  ...  Catarrhs  and  Pnenmonia,  Bronchitis,  Asthma. 

Cold  and  Dry        ...  Brain  Diseases,  Conyulsions,  Whooping  Congh. 

Cold  and  Moist     ...  Diphtheria,  Scarlatina,  Measles,  Croup,  Bhea- 

matism.  Heart  Disease. 
Warm  and  Dry     ...  Small-pox,  Suicides. 

Warm  and  Moist  ...  Cholera,  Dysentery,  Diarrhoea. 

According  to  Drs.  Ballard  and  J.  W.  Moore  a  temperature  above 
59°  or  below  42°  Fah.  checks  the  spread  of  measles,  a  disease  which 
appears  to  be  most  prevalent  in  the  second  and  third  quarters  of 
the  year. 

The  air  of  marshes  produces  not  merely  its  characteristic  diseases, 
intermittent  and  remittent  fevers,  but  also  dysentery.  The 
enormous  amount  of  8  grains  of  organic  matter  has  been  found 
in  1,000  cubic  feet  of  the  air  of  marshes.  Malarious  diseases 
produce  their  greatest  effects  when,  it  is  stated,  the  atmosphere  is 
nearly  saturated  with  watery  vapour. 

The  quantity  of  moisture  in  the  atmosphere  depends  to  a  great 
extent  upon  temperature.  Air  at  32°  can  perfectly  dissolve  the 
160th  part  of  its  own  weight,  at  59°  the  60th  part,  and  at  86*"  the 
40th  part  of  moisture.  Every  increase  of  27°  of  temperature  in 
air  doubles  its  capacity  for  holding  water  in  solution.  If  the 
temperature  of  air  saturated  with  watery  vapour  be  lowered  even 
one  degree,  sensible  moisture  is  produced.  What  is  termed  the 
dew  point  is  simply  the  temperature  just  above  that  at  which  air 
begins  to  precipitate  its  watery  constituent.  The  number  100 
being  taken  to  represent  air  saturated  with  moisture,  percentages 
may  be  used  to  express  the  relative  humidity  of  the  atmosphere. 
Twenty-nine  is  the  lowest  degree  of  relative  humidity  ever  ob- 
served in  these  islands ;  but  in  African  deserts  it  has  fallen  as  low  as 
ten.  The  average  degree  of  humidity  in  London  during  the  ten 
years  ended  31st  of  December,  1 869>  was  seventy-nine.  In  elevated 
regions  aud  in  high  latitudes  the  amount  of  moisture  in  the  air  is 
usually  very  small,  and  the  atmosphere  is  therefore  clear  and  bright. 
The  evaporation  of  water  from  the  animal  body  is  retarded  when 
the  air  is  loaded  with  watery  vapour,  and  is  much  accelerated  by 
hot,  dry  winds ;  in  both  cases  discomfort  at  least  is  experienced 
by  most  persons. 

A  relative  humidity  of  between  seventy  and  eighty  is  undoubtedly 
the  most  pleasant,  and  is  probably  the  most  healthful.  The  east 
wind  in  spring  is  very  dry,  and  robs  the  body  of  much  of  its 
moisture.  '  Many  persons  feel  very  cold  when  exposed  to  this  wind, 
even  when  the  thermometer  registers  sixty  degrees.  In  chronic 
diseases  of  the  lungs  very  moist  air  has  been  found  beneficial ;  and 
in  the  humid  atmosphere  of  the  peninsula  of  Dingle,  in  the  county 
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of  Kerry,  phthisis,  or  pulmonary  consumption,  is  a  rare  complaint. 
Malarious^  diseases  are  most  prevalent  in  very  damp  atmospheres. 
The  inhabitants  of  cities  enjoy  immunity  from  miasmata. 
Though  malarious  disease  may  approach  to  the  actual  boundaries 
of  a  town,  it  never  penetrates  to  the  interior  portions  of  it.  The 
products  of  the  combustion  of  fuel  which  are  so  largely  present  in 
the  air  of  towns  may  probably  in  some  way  destroy  the  poison  of 
miasma.  Bogs  though  generally  damp  do  not  produce  miasmata, 
bat  they  cause  other  malignant  catarrhs. 

The  rainfall  of  a  country  probably  affects  in  some  way  the  health 
of  its  inhabitants  ;  but  we  have  not  sufficient  data  to  enable  us  to 
speak  positively  on  this  subject.  In  parts  of  Peru,  and  in  some  of 
the  deserts  of  Asia  and  Africa,  no  rain  ever  descends.  On  the 
Ehasya  Hills,  200  miles  from  the  Bay  of  Bengal,  the  enormous 
quantity  of  600  inches  of  rain  falls  annually ;  on  the  West  Ghauts, 
263  inches ;  Singapore,  90  inches ;  Barbadoes,  72  inches ; 
Bahamas,  52  inches ;  North  America,  20  inches  in  California, 
increasing  northwards  until  at  Sitka,  in  North-west  America,  it 
reaches  90  inches.  In  European  countries  the  wettest  are  those 
that  lie  to  the  west  and  north-west.  In  Germany  the  rainfall  is 
not  more  than  20  inches ;  in  France,  30  inches ;  in  the  east  of 
England  it  is  about  24  inches ;  but  in  the  west,  on  the  plains,  it  is 
above  35.  The  average  rainfall  in  London  during  the  last  ten 
years  has  been  about  24  inches.  At  Dublin,  about  30  inches  fall 
annually ;  and  near  the  west  coast  of  Ireland,  from  38  to  45  inches. 
In  the  mountainous  regions  of  the  western  and  north-western  parts 
of  these  islands  the  rainfall  often  exceeds  100  inches,  and  is  some- 
times even  150  inches  per  annum. 

The  rainfall  in  some  countries  is  distributed  over  a  large  pro- 
portion of  the  year  ;  in  other  regions  the  rain  descends  only  during 
a  small  number  of  days.  In  Great  Britain  and  Ireland  the  number 
of  rainy  days  varies  from  more  than  250  in  the  north-west  and 
western  parts  to  150  in  some  of  the  eastern  districts.  The  average 
annual  number  of  wet  days  in  London  is  163,  distributed  nearly 
equably  throughout  the  four  seasons.  In  some  of  the  Continental 
districts  frequented  by  the  invalid  the  number  of  rainy  days  is 
under  60,  thus  permitting  almost  continuous  out-door  exercise  in, 
or,  at  least,  exposure  to,  the  pure  open  air. 

In  cold  countries,  woods  and  forests,  by  impeding  the  evaporation 
of  water  from  the  surface  soil  and  obstructing  the  passage  of  the 
sun's  rays,  render  the  climate  colder  and  moister  than  it  would  be 
if  there  were  no  trees  there.  In  hot  countries,  on  the  contrary, 
vegetation  serves  to  cool  and  moisten  the  atmosphere.  Trees  in 
moderate  numbers  are,  on  the  whole,  useful  in  Ireland ;  they  serve 
to  protect  houses  from  strong  winds,  and  theyi  are  a  good  shelter 
against  currents  of  malarious  air,  though  the  latter  are  not  preva- 
lent in  this  country.      Trees  in  common  with  all  other  plants, 

^  Malaria  is  an  Italian  term  applied  to  the  poisonous  exhalations  from  the 
mari hy  soils  of  parts  of  Italy. 
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except  parasites,  purify  in  some  measures  the  air  by  removing  from 
it  carbonic  acid,  and  replacing  that  poisonous  gas  with  oxygen. 

The  late  Dr.  W.  D.  Moore  in  a  translation^  of  various  papers 
from  Weitschrift  fur  Biologic y  in  reference  to  the  connection  between 
typhoid  and  the  height  of  the  underground  water,  states  the  con- 
clusions in  reference  to  this  point  arrived  at  by  Buhl : — 

1.  The  variation  which  takes  place  in  the  mortality  from  typhoid 
in  Munich  necessitates  the  assumption  of  a  cooperating  cause, 
sometimes  assisting,  sometimes  counteracting,  the  specific  cause  of 
typhoid  fever,  and  which  must  be  considered  as  its  quantitative 
Bide,  as  the  basis  of  the  extension  and  force  of  the  disease. 

2.  Of  all  elements  in  Munich  accessible  to  investigation,  the 
.  oscillations  in  the  underground  water  especially  exhibit  relations, 

unmistakably   indicating  their  connexion   with  the   spread  and 
violence  of  typhoid  fever. 

3.  So  long  as  the  underground  water  continues  to  rise,  the 
number  of  fatal  cases  of  typhoid  fever  steadily  falls,  and  vice  versa* 

Density  of  population  has  a  very- great  influence  on  the  state  of 

the  public  health.     Dr.  Gairdner  has  investigated   the   relatioa 

between  the  density  of  the  population  and  mortality  in  England. 

The  following  table  shows  the  results  of  his  inquiries : — 

Population  on  square  mile.  Death  per  100  of  the  populatioD. 

56  15 

106  16 

144  71 

149  18 

182  19 

202  20 

220  21 

824  22 

485  23 

1,216  24 

1,262  26    . 

2,064  26 

2,900  27  and  upwards. 

The  reports  of  Mr.  Chadwick  on  the  condition  of  the  labouring 
classes  in  1842,  the  report  of  the  Health  of  Towns  Commission, 
1844,  and  the  annual  reports  of  the  three  registrars- general  of 
the  United  Kingdom  show  clearly  that  every  increase  in  the 
density  of  the  population  is  attended  with  an  increase  in  the  death 
rate,  and  a  diminution  of  the  vital  powers  of  the  people.  The 
French  sanitarians  have  long  since  directed  attention  to  the  fact 
that  the  most  vigorous  and  best  developed  recruits  were  those 
furnished  by  the  rural  districts.  I  have  noticed  myself  that  the 
great  majority  of  powerful  men  employed  as  porters  by  the 
brewers^  corn  merchants,  and  steam-packet  companies  are 
country  born  and  bred. 

The  reports  of  Mr.  Simon,  medical  officer  of  the  Privy  Council, 

England,  show  that  the  death  rate  from  phthisis  (as  well  as  from 

other  causes)  has  greatly  decreased  in  many  towns  in  consequence 

of  drainage  operations.      The  following  table  shows  the  general 

^  The  Dublin  Journal  of  Medical  Science,  August,  1869. 
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improvflment  whicli  has  taken  place  in  the  health  of  24  towns  bj 
the  dndnage  operatioDS. 
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In  mnny  of  tlieae  towns  llie  diminution  of  the  mortality  from 
cholera  during;  iis  successive  invasions  is  unqin'stionablj  tlue  to 
improved  drainage  and  water  supplies.  The  diiniQution  o(  thoracic 
complainla  seems  due  to  lije  drying  of  Ihe  soils,  which,  as  a  general 
rule,  loliowed  tlie  coiistr union  of  main  sewers.  At  Salisbury 
fatal  cases  of  pu  monarj  j^hihisis  have  been  reduced  to  the  extent 
of  49  per  cent.  ;  at  Eugbj',  43  per  cent.;  and  at  Worthing,  30 
per  cent.  In  those  towns  in  which  no  decrease  in  the  casesof 
phthisis  has  been  observed,  the  disease,  with  hut  few  exceptions, 
had  not  been  excessive  before  the  drainage  operations,  probablv, 
in  most  cues,  because  the  subsoil  was  natutslly  diy.      Measles, 
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scarlatina,  and  whooping  cough  do  not  seem  to  be  much  affected 
by  drainage  works. 

Heavy  impertransible  clay  soils  are  unfavourable  to  persons 
disposed  to  rheumatic  and  tubercular  complaints ;  whilst  gravels 
and  sands  being  loose  and  porous,  though  not  productive  of  the 
above  complaints,  are  dangerous  when  cholera  and  typhoid  are 
epidemics.  The  granite  and  other  primary  rock  districts  are  stated 
to  be  healthier,  as  are  also  the  sandstone,  limestone,  dolomite,  and 
chalk  districts ;  whilst  the  dwellers  on  the  drifts  or  alluvial  soils  are 
believed  to  be  more  liable  to  disease.  Ponds,  small  lakes,  slow 
moving  rivers,  situated  in  valleys,  are  most  likely  injurious  to  the 
occupants  of  houses  close  to  their  banks. 
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Low-lying  places  are  more  liable  to  be  ravaged  by  certain  con- 
tagious diseases,  such  as,  for  example,  Asiatic  cholera.  Dr. 
Farr  directed  attention  strongly  to  this  point  in  his  report  on 
the  epidemic  of  cholera  in  London,  1849*  The  diagram  shows 
the  number  of  deaths  per  10,000  of  the  inhabitants  which  occurred 
at  the  different  heights  above  the  level  of  the  Thames.    Those 
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who  lived  at  the  level  of  the  river  were  peculiarlj  exposed  to  the 
contagion  of  this  frightful  malady,  the  deaths  amongst  them  having 
amounted  to  174  per  10,000  living.  On  the  other  hand,  at  a 
height  of  350  feet  above  the  river  level  the  deaths  were  only  6 
per  10,000.  Farr,  however,  pointed  out  the  important  fact  that 
the  greatest  elevation  was  no  protection  against  cholera. 

Mapother  has  shown  (Lectures  on  Health,  p.  487)  that  three- 
fourths  of  the  deaths  that  occurred  in  Dublin  during  the  epidemic 
of  cholera  in  1866  took  place  on  or  close  to  the  sites  of  ancient 
watercourses,  now,  for  the  most  part,  converted  into  sewers  or 
filled  up  with  mud.  It  is  probable  that  the  reason  why  cholera 
spreads  most  through  low-lying  districts  is,  that  in  such  situations 
drainage  being  difficult,  is  often  imperfectly  carried  out.  In  a 
low-lying  place,  well  sewered,  cholera  would  probably  be  less 
likely  to  spread  than  it  would  at  a  greater  elevation  with  imper- 
fect sewerage.  It  is  not  merely  the  death  rate  from  zymotic 
diseases  that  is  diminished  by  the  proper  drainage  of  the  soil ;  for, 
as  already  shown,  thoracic  complaints  are  lessened  by  it,  and  in 
some  clearly  ascertained  instances  to  a  remarkable  extent. 

Pettenkofer  remarks  that  organic  matter  decays  much  more 
rapidly  in  loose  soils  than  in  stiff  clays.  The  Belgian  chemist, 
Louis  Creteur,  had  to  disinfect  the  pits  which  contained  the  bodies 
of  those  slain  at  and  near  Sedan.  He  found  that  in  the  rubble, 
chalk,  and  other  light  soils,  the  bodies  had  mouldered  away,  but 
they  were  in  a  wonderful  state  of  preservation  in  the  heavy 
adhesive  clays*  The  more  porous  the  soil  is  the  more  rapidly 
organic  matter  decays  therein,  and  the  more  readily  the  circu- 
lation of  air  and  water  proceeds.  Such  a  soil  is,  therefore,  the 
most  abundantly  inhabited  by  the  lower  forms  of  life.  Pettenkofer 
shows  that  in  these  loose  soils,  and,  indeed,  in  the  earth  generally, 
there  is  a  large  quantity  of  air  usually  richer  in  carbonic  acid  than 
the  air  above  the  ground,  and  that  the  underground-air  is  affected 
by  the  currents,  temperature,  &c.,  of  the  above  ground- air.  A 
strong  wind  playing  upon  the  surface  of  the  ground,  outside  a  house, 
will  sometimes  force  the  gases  contained  in  the  ground  into  the 
interior  of  the  adjacent  houses.  In  this  way,  according  to 
Pettenkofer,  underground-air  may  be  the  means  of  introducing  the 
contagia  of  certain  zymotics  into  our  dwellings. 

Although  disease  is  not  confined  to  any  season,  there  are  certain 
periods  of  the  year  during  which  many  maladies  somewhat  regu- 
larly attain  their  maximum  intensity.  Scarlatina  is  most  prevalent 
during  the  December  quarter.  According  to  Dr.  J.  W.  Moore,  it 
produces  in  Dublin  its  maximum  mortality  in  the  46th  and  its 
minimum  in  the  24th  week  of  the  year.  Typhus  is  most  prevalent 
in  January  and  February,  least  so  iu  June  and  July.  Typhoid  fever 
prevaila  more  in  summer  than  in  winter.  Whooping  cough  is  most 
common  in  the  winter  and  spring;  and  it  is  remarkable  that  a  sudden 
rise  of  temperature  increases  at  first  this  disease,  but  subse- 
quently diminishes  it.     Diarrhcea  and  dysentery  attack  people  more 
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frequently  in  autumn,  least  frequently  in  spring ;  whilst  in  the 
latter  season  rheumatic  affections  are  most  general.  The  mortality 
from  small-pox  is  greatest  during  winter  and  spring.  Out  of  182 
outbreaks  of  cerebro-spinal  menengltis  in  Europe,  enumerated  by 
Simon,  24  occurred  in  October  and  November,  46  in  December 
and  January,  48  in  February  and  March,  30  in  April  and  May, 
24  in  June  and  July,  and  10  in  August  and  September.  Asiatic 
cholera  is  essentially  a  summer  disease,  though  an  occasional  out- 
,  break  of  it  in  winter  has  taken  place.  The  mortality  from  cholera 
makes  its  highest  point  in  these  countries  in  August  or  September. 
Out  of  29,308  deaths  from  diarrhcea  recorded  during  sixteen 
years  in  London,  two-fifths  occurred  during  the  thirtieth  to  the 
thirty-seventh  week  of  the  year  inclusive.  The  greatest  mortality 
was  in  the  thirty-second  or  thirty-third,  the  least  in  the  fourteenth 
week.  The  percentage  of  deaths  from  diarrhoea  was  42  in  summer, 
40  in  autumn,  10  in  winter,  8  in  spring. 

In  winter  thoracic  complaints — ^bronchitis,  pneumonia,  phthisis,  &c. 
— are  most  prevalent,  and  are  the  chief  factors  in  producing  morta- 
lity. Dr.  E.  Smith  has  analysed  the  vital  statistics  of  London  for  the 
period  1850  to  1 854  (non-epidemic  years),  inclusive,  and  has  ascer- 
tained the  amount  of  mortality  occasioned  by  each  of  the  most 
important  diseases  in  each  quarter  of  those  years.  From  his 
inquiries  he  has  constructed  the  following  interesting  table : — 

Table  showing  the  Excess  or  Defect  in  the  Fbevalence  of  certaik 
Diseases  at  each  Season  of  the  Year  from  the  Amount  which 

WOULD   hays    occurred  HAD  THE  MORTALITY  BEEN    EQUALLY   DISTRI- 
BUTED THROUGH  THE  YeAR. 


Vital  Changes. 

1st  Quarter. 

2nd  Quarter. 

3rd  Quarter. 

4th  Quarter. 

Disease. 

Maximum 

Decreasing 

Minimum. 

Maximum. 

and 

and 

and 

Decreasing. 

Minimum. 

Increasing. 

Diarrhoea 

—  15-2 

14-5 

\-  36-4 

—    6-9 

Enteritis 

—    1-7 

+    2-9 

- 

-    40 

+    0-2 

Grastritis 

—    2-4 

+     1-4 

- 

-    4-4 

—    4-6 

Nephritis 

-    2-3 

—    0-5 

- 

h    3-4 

—    0-8 

Peritonitis 

-    0-7 

+    4-6 

—    4-1 

—     1-4 

Plearitis 

h     60 

+    5-0 

—    6.2 

—    0-3 

Bronchitis 

-  12-9 

—     1-9 

—  140 

+    2-8 

Fneamonia 

-    4-8 

+    M 

—  10-7 

+     6-7 

Pericarditis 

-    4-6 

-t-    03 

—    6-4 

+    1*6 

Cephalitis 

-     1-6 

-f-    0-6 

—    2-3 

ConTulsion 

-    2-7 

0-6 

—    21 

—    0-2 

Apoplexy 

-    2-6 

1-7 

21 

+    1-2 

Epilepsy 

-    2-4 

—    3-7 

—    2-3 

+    3-0 

Small-pox 

-    1-0 

--     1-4 
-.     6-4 

—    4-0 

+     1*3 

Measles 

—    M 

—    5-8 

--    0-1 

Scarlatina 

—    8-3 

—    4-6 

—    ()'2 

+  12-6 
+    4-2 

Typhus 

—    2  1 

—    2-0 

+    0-5 
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CHAPTER    XIV. 

CONTAGION. 

Most  of  the  diseases  which  affect  mankind  arise  spontaneooslj 
in  each  individual,  and  are  not  communicable  from  one  person  to 
another ;  but  some  maladies  are  propagated  from  the  sick  to  the 
healthy.  Any  one  completely  isolated — that  is,  separated  from 
contact  or  communication  of  any  kind  with  all  other  persons — 
may  still  contract  bronchitis,  inflammation  of  the  lungs,  or  para- 
lysis ;  but  a  man  so  circumstanced  would  not  be  liable  to  small-pox, 
Asiatic  cholera,  or  scarlatina.  Diseases  that  arise  spontaneously 
are  termed  sporadic — a  term  derived  from  the  Greek  word,  spora» 
dikosy  separate  or  distinct ;  those  which  are  acquired  by  contact 
with  the  person  of,  or  emanations  from,  the  sick  are  called  conta- 
gious— from  the  Latin  word,  contagioy  touch,  or  contact.  Conta- 
gious diseases  are  in  general  epidemics  ' — that  is,  they  simultane- 
ously attack  a  large  number  of  persons :  but  it  is  probable  that  a  few 
non-contagious  maladies  are  occasionally  epidemic ;  in  this  class 
influenza  is  placed  by  some  writers.  The  terms  *' contagious"  and 
<'  infectious"  are  now  generally  used  indifferently,  and  are  equivalent 
to  the  expressive  word  catching.  The  term  endemic^  is  restricted 
to  certain  diseases,  the  range  of  which  is  confined  to  particular  loca* 
lities.  Goitre,  for  example,  is  endemic  in  the  Swiss  valleys, 
malaria  in  the  Roman  plains,  and  ague  in  the  marshy  districts  of 
India.  All  the  diseases  which  appear  in  the  epidemic  form,  or 
which  are  supposed  to  be  contagious,  are  now  generally  placed  in 
a  group,  and  termed  zymotic*^  Diseases  of  the  same  general 
nature,  which  afiect  the  lower  animals,  are  called  epizootics.^ 

In  the  present  condition  of  medical  science  it  seems  rational  to 
assume  that  the  direct  cause  of  every  kind  of  zymotic  disease  is 
a  distinct  organised  body,  or  entity,  and  not  mere  abnormal  con- 
ditions of  the  ordinary  ingredients  of  the  air  or  soil.  The  more 
important  zymotic  diseases  are  small-pox  (their  type),  tjphus 
fever,  ^typhoid  fever,  scarlatina,  diphtheria,  measles,  whooping- 
cough,  Asiatic  cholera,  and  perhaps  diarrhoea,  it  is  a  singular 
fact,  that  persons  who  have  once  suffered  from  a  zymotic  disease 

*  Greek  epi,  on,  and  demos^  the  people. 
'  Greek, en,  among,  and  demos,  the  people. 
'  Greek,  Zymct  fervent.        *  Greek,  epi,  on,  and  zoon,  an  animal. 

*  In  a  masterly  essay  ( Typhoid  Fever,  Us  Nature,  Mode  of  Spreading^  and 
Prevention,  by  William  Badd,  M.D.,  F.H.8.,  London :  Longmans,  Green  & 
Co.,  1873),  Dr.  Budd  has  to  my  mind  conclusively  proved  that  enteric  fever  is 
a  Ml!  propagating  disease,  and  that  it  does  not  originate  sporadically. 
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rarely  contract  the  same  malady  a  second  time.  It  is  supposed  that 
the  blood  of  every  person  contains  a  peculiar  principle,  on  which 
the  virus  of  the  disease  alone  subsists,  so  to  speak,  and  that  when 
this  substance  becomes  exhausted  during  an  attack  of  the  malady, 
it  is  not  again  renewed.  This  hypothesis  is  not  supported  by  any 
proofs,  and  is  far  from  satisfactory,  but  no  more  probable  theory  has 
been  suggested.  Another  fact  in  relation  to  zymotics  has  also  been 
established,  and  that  is,  that  all  persons  are  not  equally  susceptible 
to  their  influence.  Many  medical  men  have  been  for  years 
engaged  in  the  treatment  of  fever,  and  yet  have  escaped  that 
malady,  while  thousands  of  persons  have  caught  the  disease  at 
their  first  contact  with  a  fever  patient.  Susceptivity  to  contract 
zymotic  diseases  is  produced  by  intemperance,  by  insufficient  nutri- 
ment, by  the  habitual  respiration  of  bad  air — in  a  word,  by  every 
cause  that  lowers  the  vital  powers. 

What  is  it  that  we  try  to  destroy  when  we  generate  chlorine  gas 
in  a  room  which  had  been  tenanted  by  a  small-pox  patient  ?  Is  it 
a  gas,  or  a  vapour,  or  an  abnormal  condition  of  one  or  more  of  the 
ordinary  constituents  of  the  atmosphere  ?  If  the  cause  of  the 
disease  lie  in  an  abnormal  condition  of  the  atmosphere — in  the 
occurrence  of  a  *'  pandemic  wave"  in  that  fluid — the  disinfection  of 
the  air  of  a  particular  room  would  be  useless,  because,  where 
ordinary  ventilation  is  adopted,  the  purely  gaseous  contents  of  an 
apartment  are  wholly  renewed  many  times  in  an  hour.  What, 
therefore,  would  be  the  use  of  disinfecting  a  room  if  the  atmosphere, 
on  entering  it,  be  already  tainted !  There  are  many  physicians 
who  believe  that  epidemic  diseases  are  caused  by  an  abnormal 
condition  of  the  atmosphere;  but' even  those,  or  at  least  the 
majority  of  them,  admit  that  they  may  be  propagated  directly  from 
the  sick  to  the  healthy.  Who  can  deny  that  the  matter  taken  from 
a  small- pox  pustule  will  produce  small-pox,  if  introduced  into  the 
blood  of  a  healthy  man  ?  It  is  clear  that  in  this  case  a  palpable 
agent  produces  the  disease,  and  the  observation  of  mankind  during 
countless  ages  has  incontrovertibly  established  the  fact  that  som 
diseases  are  communicated  from  individual  to  individual.  If 
cholera,  small-pox,  rinderpest,  and  other  zymotic  and  epizootic 
diseases  are  caused  by  abnormal  atmospheric  conditions,  why  is  it 
that  they  speed  along  the  highways  of  commerce,  that  they  spread 
most  rapidly  as  the  density  of  population  increases,  and  that  they 
prevail  most  in  those  places  where  least  attention  is  paid  to  the 
removal  of  organic  filth  ?  If  the  amount  of  carbonic  acid  in  the 
atmosphere  were  increased  from  its  normal  proportion  of  4  parts 
in  10,000  parts  of  atmospheric  air  to  4  parts  in  100,  serious 
disease  would  be  the  result ;  but  it  would  afflict  all  classes  alike, 
and  would  ravage  the  country  regions  equally  with  the  urban 
districts. 

A  careful  examination  of  acknowledged  facts  relative  to  nearly 
all  the  more  important  epidemic  diseases  fully  justify  the  belief 
that  each  is  produced  by  the  introduction  of  a  materiel  morbi^  or 
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genn,  or  vims,  or  some  palpable  substance  from  the  bodies  of  the 
sick  into  those  of  the  healthy ;  and  bj  that  way  alone.  This  view 
of  the  mode  of  propagation  of  zymotic  diseases  is,  perhaps,  most 
conclusively  proved  by  admitted  facts  in  relation  to  two  contagious 
diseases — namely,  scabies,  or  common  itch,  and  syphilis.  Is  either 
of  these  diseases  ever  produced  by  atmospheric  causes  ?  Who 
would  be  believed  if  he  stated  that  he  caught  syphilis  from  the  air? 
True,  we  have  not  isolated  the  actual  poison  of  syphilis  ;  but  we 
know  that  an  extremely  minute  quantity  of  a  liquid,  containing 
solid  particles,  includes  this  poison  ;  and  it  is  further  clearly  estab- 
lished that  sporadic  cases  of  syphilis  do  not  occur  in  our  time. 
With  respect  to  common  itch,  it  was  proved  long  ago  that  the 
disease  was  produced  by  a  small  insect,  and  that  it  was  propagated 
from  individual  to  individual.  If  all  the  acari  scabiei  and  their 
ova  now  in  existence  were  destroyed  there  would  be  an  end  of  the 
itch  for  ever.  Huxley,  who  is  by  no  means  an  ultra  vitalist, 
admits  that  there  is  no  evidence  of  spontaneous  generation  occur- 
ring in  our  time. 

The  itch  is  a  good  example  for  the  purpose  of  illustrating  the 
nature  of  contagion.  The  materies  morbi  is  easily  seen ;  it  is 
an  entity,  it  possesses  reproductive  powers— i)egetting  its  own 
kind,  and  it  is  never  found  except  in  the  bodies  of  higher  animals. 
The  non-contagion ists  must  admit  that  at  least  in  the  case  of  this 
disease  the  theory  of  the  contagion  ists  is  proved  to  demonstration, 
and  simply  because  the  virus  of  the  disease  is  so  large  as  to  be 
almost  seen  by  the  unassisted  eye. 

The  weight  of  evidence  and  of  opinion  too,  in  the  case,  at  least, 
of  epidemiologists,  is  in  favour  of  the  germ  theory  of  zymotic 
disease ;  but  most  important  problems  relative  to  the  intimate 
nature  of  the  differeut  contagia  and  to  their  co-relation  are  still  to 
be  determined.  In  general  the  contagious  matter  appears  to  be 
excessively  minute.  Chauveau  (Comptes  Rendus,  October  19th, 
1868)  diluted  the  liquid  taken  from  the  pustules  of  sheep-pox 
with  10,000  parts  of  water,  and  found  that  it  still  retained  its 
power  of  producing  small-pox  in  the  sheep.  Vaccine  matter  from 
man  may  be  diluted  with  ten  times  its  weight  of  water  without 
losing  its  contagious  property  to  a  sensible  extent ;  but  if  diluted 
with  600  parts,  it  becomes  perfectly  inactive.  Hence  it  is  evident 
that  the  contagious  liquid  of  sheep-pox  is  many  times  more  power- 
ful than  vaccine,  probably  because  it  contains  a  larger  number  of 
the  actual  particles,  or  germs,  that  produce  disease.  These  germs 
have  been  carefully  sought  for  by  such  eminent  pathologists  and 
microscopists  as  Bechamp,  Estor,  Cohn,  Nageli,  Hallier,  Chauveau, 
Sanderson,  De  Barry,  Thome,  Klob,  Hoppe-Seyler,  Virchow, 
Poulet,  Meignir,  Zigri,  Davaine,  Brauell,  Yander  Corput,and  Lionel 
Beale.  On  the  whole,  the  results  of  the  investigations  of  these 
inquirers  (all  believers  in  the  germ  theory  of  disease)  have  not  been 
barren.  Bacteria  have  been  found  by  some  of  these  in  the  blood 
of    oxen    and  horses  affected  with   typhoid  fever,   and  carbun- 
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calar  diaeasea,  of  dogs  safferin);  from  ileo-typhns,  of  oxen  affected 
with  pleuro-pneumonia,  and  of  man  in  some  cases  of  scarlatina  and 
tTphoid.  Poulet  atates  thnt  he  found  bacteria  in  the  breath  of  children 
labouring;  under  whooping  cough.  It  ia  shown  that  vaccine  contain! 
in  suspension  minute  quantities  of  two  kinds  of  solid  particles — 
leucocyte»  (which  resemble  pus  corpuscles),  and  smaller  particles 
not  eiceeding  the  jjjjfnr  of  an  inch  in  diameter.  The  leucocytes 
may  be  easily  separated  from  the  otiier  parlicles  and  the  serum  ; 
«Dd  they  ara  found  to  be  perfectly  inactive.  The  vaccine  property 
must,  therefore,  reside  either  in  the  small  panicles  or  the  clear 
aerura.  By  means  of  the  diffusion  apparatus,  Burd on- Sanderson 
and  Chauveau  have  succeeded  in  obtaining  the  serum  free  from  tbe 
small  particles,  but  failed  to  produce  vacciuia  with  it  either  in  man 
or  in  the  ox.  These  important  and  accurately  conducted  experi* 
ments  prove  that  tbe  actual  cause  of  cow-pock,  and  inferentially  of 
other  kinds  of  small-pos,  is  a  miuute  solid  and  insoluble  body. 

In  liquids  containing  decomposing  organic  matter  we  usually 
find  large  numbers  of  minute  living  beings  io  a  state  of  great 
activity.  Some  are  spheroidal,  others  resemble  knotted  rods.  The 
former  are  termed  monads :  micrococci  or  microspores  ;  the  latter 
are  called  bacteria,  zooglaa,  vibriones,  ^c.  The  micrococci  are 
each  about  —  .-  of  an  inch  in  diameter  ;  they  move  al>out  with 
great  rapidity,  and  multiply  by  cell  division.  When  they  elongate 
into  roots,  they  acquire  a  peculiar  vibratory  movement,  which  has 
led  them  to  be  termed  vihrionea.  Bechamp  end  Sanderson  include 
under  tbe  generic  name,  mycrozyme,  both  the  spheroid  particles 
and  the  rod-like  bodies  into  which  they  are  developed.  No  doubt 
there  are  numerous  varieties  of  microzymes,  but  the  minuteness  of 
these  infusorial  animals  readers  it  extremely  difficult  to  discri- 
minate between  the  different  species. 

Dr.  Burdon  Sanderson  has  laboriously  investigated  the  intimata 
nature  of  contagion,  and  his  valuable  papers  on  the  subject,  pub- 
lished in  the  appendices  lo  the  annual  reports  of  tbe  Medioal 
Office  of  the  Privy  Council  for  l&UH  and  IB'O,  will  well  repay 
perusal.  There  .ijijitars  to  he  a  somewhat  general  notion  nmODj 
contagionisis  that  ilie  minute  organizms  termed Sttcieria  are  it "~" 
way  connected  with  contagion,  if  not  actual  cnntagiuma  Ir"~" 
Dr.  Sanderson  defines  niicrorymeB  aa  '■  tiviug  ^  '* 
the  earliest  stage  of  their  existence,  are  sphw 
jj^  of  an  inch  in  diameter,  but  sub-scriucutly 
Their  existence  is  associated  with  tliu  cuNimeB:— wMMi^V"^ 
tive  decomposition  > 
to  their  origin  and  destiny  liiivi 
answered. 

Microzymes,   or   bacteria,    '■- -■ 
naturalists  amongst  the  mcm)>"~ 
placed  next  to  the  mon 
produced  by  the  cleafi 
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of  fungi,  and  that  thej  are  capable  of  development  into  the  higher 
forms  from  which  thej  spring.  The  aoimal  nature  of  these  tiny 
objects  is  apparently  shown  by  the  fact  that  they  possess  loco- 
motive powers,  and  that  they  absorb  oxygen  and  exhale  carbonic 
acid,  like  animals.  Dr.  Sanderson  evidently  considers  bacteria  to 
be  members  of  the  animal  kingdom ;  but  there  is  no  conclusive 
evidence  on  that  point.  It  has  been  proved  that  they  are  capable 
of  growing  in  liquids  destitute  of  albuminous  bodies.  "  Pasteur's 
solution"  consists  of  sugar,  tartrate  of  ammonium,  and  the  ashes  of 
yeast  dissolved  in  distilled  water ;  in  this  solution  bacteria  freely 
grow.  Now,  it  is  a  well  established  fact  that  ammonia,  although 
rich  in  nitrogen,  possesses  no  nutritive  properties  whatever  as  a 
food  for  animals.  Plants  derive  their  nitrogen  nearly  altogether 
from  ammonia ;  but  the  nitrogen  of  animals  is  supplied  directly  or 
indirectly  by  the  albuminoids  of  plants.  As  well  might  an  animal 
endeaTonr  lo  obtain  carbon  from  carbonic  acid  as  to  attempt  to 
Dourish  itself  with  the  nitrogen  of  ammonia.  Euhlman's  experi- 
ments,' performed  many  yejrs  ago,  conclusively  prove  that  salts  of 
ammonia  exercise  no  influence  on  the  nutrition  of  animals.  When 
oxyg;en  is  utterly  excluded,  bacteria  cease  to  grow  ;  but  may  not 
this  be  owing  to  arrestation  in  the  decay  ofthe  organic  matter  upon 
which  the  bacteria  feed  ?  The  movements  of  the  bacteria  are  one 
of  the  itroDgest  arguments  in  favour  of  their  animal  nature ;  but  it 
most  not  be  overlooked  that  very  remarkable  motions  are  observ- 
able in  objects  unquestionably  belonging  to  the  vegetable  kingdom. 
Amongst  the  sea  weeds  we  find  the  Oscillatorlas  (Ulamenls  con- 
taining granular  and  fluid  matter)  advancing  by  means  of  a  regular 
nndulating  movement  through  the  water.  When  examined  in 
water  under  the  field  of  the  microscope,  they  are  frequently  ob- 
Berved  to  cross  from  one  side  to  the  other.  The  spores  of  some 
cryptogamic  plants  exhibit  motions ;  and  in  the  Antheridia  there 
are  certain  cells  containing  bodies,  which  have  been  termed  phy- 
.  tOBoa,  or  ipermatozoids,  which  exhibit  motions  during  a  portion  of 
their  existenct. 

Whether  bacteria  are  animals  or  plants  is,  after  all.  a  matter 

possesses  but  little  interest  to  the  pathologist.     The  really 

ttt  point  to   be  <l<^lermined — so  far  as  their  origin  is  con- 

'nthe   bacteria   spring   from   or   develop   into  higher 

umining    this  question.  Dr.  Sanderson  is 

sure  subject  of  "  spontaneous  geno- 

a  many  inquirers  from  the  earliest 

~D  to  the  present  time.     He  does 

father  or  not  under  any  con- 

r  to  became  animate  with- 

ut  his  experiments,  so  far 

Regards  ''  the  animal  liquid* 

'  e  used  as  tests  for  the  pre- 
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seDce  of  microzTme  germs,  no  spontaneous  evolution  of  any  organic 
form  ever  takes  place." 

Bacteria,  or  microzymes,  grow  in  liquids  and  moist  air.  In 
liquids  they  do  not  manifest  any  tendency  towards  a  connectiTe 
arrangement  if  they  are  motionless  ;  and  even  when  they  exhibit 
activity,  their  moTements  are  not  governed  by  any  mutual  relation. 
On  the  surface  of  liquids,  however,  the  bacteria  after  a  while 
adhere  (probably  by  the  intervention  of  a  gelatinous  substance)  to 
each  other  by  their  sides — somewhat  in  the  same  way  that  columnar 
epithelium  is  formed — and  produce  a  "  scum." 

Sometimes  the  common  biacteria,  which  grow  on  moist  surfaces, 
form  with  their  intervening  jelly  viscous  masses  sufficiently  large 
to  be  recognizable  by  the  unassisted  eye.  These  masses  of  micro- 
zymes  have  been  termed  Zoogleae  by  Cohn.  When  these  masses 
are  carefully  observed,  foci  of  growth  are  perceived,  at  which  the 
particles  are  spheroidal,  and  are  indefinitely  minute.  Around  the 
foci  are  zones  of  matrix,  in  a  state  of  disintegration,  containing 
staff-shaped  microzymes  of  larger  size,  which  afterwards  disengage 
themselves  and  exhibit  their  proper  movements.  At  this  juncture 
it  is  probable  that  the  microzymes  become  distinguishable  entities 
in  the  form  of  spheroids ;  but  subsequently  they  multiply  by 
division. 

As  to  the  conditions  of  the  origin  of  microzymes,  there  is  a 
conflict  of  opinion  ;  but  the  great  majority  of  observers  consider 
that  they  do  not  spring  into  existence  spontaneously.  It  is, 
however,  shown  that  liquids  which  under  the  highest  power  of 
the  microscope  appear  to  be  perfectly  free  from  solid  particles,  yet 
subsequently  evolve  microzymes  without  being  in  contact  with  the 
air.  Presumably,  therefore,  such  liquids  must  contain  germinal 
matter,  unless  we  assume  that  minute  living  beings  spontaneously 
come  into  existence  in  them.  Dr.  Sanderson  believes  that  even 
when  water  appears  to  be  perfectly  homogeneous,  it  may  not  be  so 
in  reality,  but  that  it  may  contain  germinal  particles  so  excessively 
minute  as  to  elude  detection  when  sought  for  by  means  of  the 
most  powerful  microscope. 

With  respect  to  the  chemical  nature  of  bacteria,  Dr.  Sandei  son 
shows  that  they  consist  chiefly  of  albuminoids,  and  that  their  matrix 
is  albuminous.  Tiiey  take  nitrogen  from  almost  every  substance 
in  contact  with  them,  and  employ  this  element  in  the  building  up 
of  their  own  organisms.  Microzymes  may  be  regarded  as  the 
pioneers,  if  not  the  producers,  of  putrefaction.  The  evidence  pro- 
duced  by  Dr.  Sanderson  proves  that  so  long  as  germinal  matter  is 
excluded  from  liquids  containin;jf  certain  animal  and  vegetable 
matters,  the  latter  resist  decomposition  for  very  long  periods  of 
time  ;  whilst  the  presence  of  the  smallest  quantity  of  microzymal 
germinal  matter  speedily  sets  up  fermentation  or  putrefaction.  Dr. 
Sanderson  does  not,  however,  commit  himself  to  the  positive.state- 
ment  that  microzymes  are  the  first  causte  of  putrefaction  ;  indeed, 
he  does  not  deny  but  that  organic  matter  may  putrefy  under  the 
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conjoint  influence  of  heat  and  moisture  solely.  Some  experiments 
recently  performed  bj  Hoppe-Seyler^  afforded  results  which 
seemed  to  show  that  temperature  has  more  influence  in  producing 
putrefaction  and  fermentation  than  organisms  have. 

It  is  shown  by  Dr.  Sanderson  that  liquids  containing  organic 
matter  which  have  been  highly  heated  do  not  ferment,  provided 
the  air  with  which  they  are  in  contact  had  also  been  highly 
heated.  The  same  kind  of  liquids  when  they  have  not  been 
exposed  to  a  high  temperature  soon  contain  organisms.  Boiled 
liquids  containing  such  substances  as  serum  of  blood,  when  freely 
exposed  to  ordinary  air,  do  not  evolve  bacteria,  but  they  become 
after  a  while  covered  with  tufts  of  penicillium.  Are  we,  then,  to 
infer  from  these  facts  that  the  germs  from  which  microzymes 
spring  do  not  exist  in  ordinary  air,  whilst  the  vegetable  spores 
from  which  penicillium  are  produced  do  exist  abundantly  in  that 
medium?  When  bacteria  appear  to  originate  spontaneously  in 
liquids  containing  decaying  animal  matters,  their  real  source  is 
the  germinal  matter  contained  in  the  liquids. 

It  is  remarkable  that  whilst  distilled  water  may  be  obtained  free 
from  embryo  bacteria,  yet  that  ordinary  distilled  water  often  con- 
tains so  much  germinal  matter  that  even  the  small  quantity  used  in 
rinsing  a  ^lass  is  sufiicient  to  develope  large  numbers  of  bacteria  in 
a  large  volume  of  water.  This  zymotic  property  of  distilled  water 
is  acquired  either  by  admixture  with  traces  of  other  waters,  or  by 
contact  with  moist  surfaces  of  bottles,  &c.  The  relative  zymotic 
power  of  waters,  or,  as  Dr.  Sanderson  terms  it,  **  the  faculty  of  water 
to  determine  the  development  of  organic  forms  in  a  test  solution  to 
which  it  is  added,"  may  be  estimated  by  comparing  the  degree  of 
opalescence  produced  in  each  of  two  or  more  specimens  by  Pas- 
teur's test  solution.  By  thoroughly  drying  the  germinal  matter  of 
microzymes,  it  is  rendered  inactive  even  when  the  desiccation  is 
effected  at  a  low  temperature.  When  water  is  contaminated  by 
apparently  dry  surfaces,  it  is  only  when  the  desiccation  of  the 
germinal  matter  is  incomplete.  Disinfectants,  such  as,  for  example, 
chlorine,  carbolic  acid,  and  Condy's  liquid,  may  be  applied  to 
solutions  in  such  quantity  as  merely  to  prevent  the  development 
of  bacteria  without  arresting  the  growth  of  penicillium.  One  of 
the  most  important  results  of  Dr.  Sanderson's  experiments  is  that 
which  proves  that  filtration  (through  animal  charcoal  ?)  does  not 
destroy  the  zymotic  power  of  water.  I  have  often  exf)re3sed  the 
opinion  that  the  boiling  of  potable  water  is  the  only  certain  method 
of  destroying  any  germs  of  cholera  or  enteric  fever  which  may  be 
present  in  it.  Animal  charcoal  undoubtedly  possesses  the  power 
of  removing  from  water  any  decaying  animal  and  vegetable  matter 
which  the  latter  may  contain  ;  but  the  vital  properties  of  germinal 
matter  enable  it  to  resist  those  wonderful  chemical  powers  which 
work  so  mysteriously  in  the  pores  of  charcoal. 

*  See  Med.  Chem.  Unters,  p.  565.     1871. 
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To  the  medical  man  the  most  important  of  Dr.  Sanderson's 
investigations  are  those  which  are  described  in  the  latter  portion 
of  his  repoi*t.  Their  results  seem  to  show  that  the  normal  tissues 
and  fluids  of  animals  do  not  contain  bacteria  or  their  germs. 
Hallier  has  stated  that  visible  micrococci  (microzymes  are  termed 
micrococci  by  those  who  believe  that  zymotic  particles  are  vege- 
table) occur  abundantly  and  constantly  in  the  blood  of  persons 
suffering  from  contagious  disease;  and,  according  to  Bechamp, 
they  occur  in  living  normal  tissue.  Dr.  Sanderson  has  examined 
the  blood  of  patients  affected  with  scarlatina,  and  found  tliat  it  did 
not  contain  microzymes.  He  admits,  nevertheless,  that  it  is 
possible  the  germinal  matter  of  these  organisms  might  be  in  the 
blood  of  persons  suffering  from  contagious  maladies,  although  not 
discoverable  by  the  aid  of  the  microscope.  Pus  from  a  pyiemio 
abscess  when  placed  in  a  test  solution  produced  in  a  few  days 
immense  numbers  of  bacteria;  whilst  the  ordinary  products  of 
inflammatory  action  (simple  pus)  produced  no  such  eflect  in  test 
solutions.     This  is  a  most  interesting  fact. 

The  chief  points  established  by  Dr.  Sanderson  are  as  follow  : — 
Firstly,  that   fungi   are    not    developed    from   microzymes   nor 
microzymes  from  fungi,  the  common  association  of  the  two  being 
nothing  more  than  accidental. 

Secondly,  that  the  spores  of  fungi  exist  abundantly  in  the  atmos- 
phere, from  which  they  pass  into  liquids. 

Thirdly,  that  microzymes  are  not  found  in  ordinary  air,  but  in 
water  and  on  the  moist  surfaces  of  solids. 

Fourthly,  that  animal  tissues  and  fluids  do  not  contain  visible 
microzymes. 

Lastly,  that  at  least  one  morbid  product  of  animals  (pysemic  pus) 
contains  the  germinal  matter  which  produces  bacteria. 

It  has  been  strongly  urged  as  an  argument  against  the  germ 
theory  of  disease  that  it  fails  to  account  for  epidemics.  Why 
should  small-pox  die  out  in  Ireland,  and  then  suddenly  reappear 
and  rage  with  great  violence  in  many  parts  during  the  last  twelve 
months  ?  How  is  it  that  cholera  periodically  invades  the  west  from 
the  east?  Why  docs  an  epidemic  gradually  increase  in  intensity, 
attain  a  maximum  of  virulence,  and  then  gradually  die  out  ?  It  is 
difficult  to  answer  these  questions  satisfactorily,  because  all  the 
factors  concerned  in  the  propagation  of  zymotic  disease  are  not 
known.  The  anti-contagionists  contend  that  small-pox  and  similar 
diseases  are  propagated  by  other  means  than  by  emanations  from 
the  bodies  of  persons  suflering  from  the  diseases,  and  they  believe 
that  at  particular  times  the  condition  of  the  atmosphere  and  of  the 
constitution  of  the  population  are  peculiarly  favourable  to  the 
spread  of  these  maladies. 

If  it  be  admitted  that  small-pox  and  certain  other  diseases  are 
sometimes  caused  by  matters  thrown  ofl*  from  the  sick  making  an 
entry  into  the  bodies  of  healthy  persons,  then  the  phenomena  o£ 
epidemics  may  be  shown  to  be  explicable  without  abandoning  the 
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theory  that  small-pox  (and  some  other  diseases)  are  only  commu- 
nicable from  individual  to  individual.     We  can  readily  understand 
that  the  low  forms  of  life  which  produce  epidemic  and  epizootic 
disease   might,   under  favourable   circumstances,   multiply   to   a 
'  greater  extent  than  usual.     Under  such  circumstances  the  chances 
of  their  getting  into  the  bodies  of  animals  would  be  proportionately 
increased,  and  a  local  epidemic  would  be  the  result.     Intercom- 
munication between  the  place  where  the  germs  were  first  developed 
and  other  places  would  soon  scatter  them  over  areas  more  or  less 
considerable.     During  the  siege  of  Paris  small-pox  germs  largely 
multiplied  in  that  city,  because,  owing  to  privation  and  depressing 
influences  of  every  kind,  the  population  were  rendered  peculiarly 
susceptible  to  the  influence  of  zymotic  diseases.     The  stock  of 
small-pox  germs  accumulated  in  Paris  during  the  siege  has  since, 
there  is  little  doubt,  been  distributed  over  a  large  part  of  Europe. 
In  some  epiphytic  diseases  we  find  the  analogues  of  epidemic  and 
epizootic  maladies.     The  ^<  blights''  in  the  cereals  and  other  plants 
are  caused  by  the  ravages  of  minute  parasitical  fungi.     A  common 
disease  of  wheat  grain  is  occasioned  by  the  presence  of  the  fungus 
Vredo  caries^  the  seeds,  or  sporules  of  which  are  so  minute  that, 
according  to  Bauer,  a  single  grain  of  wheat  may  contain  4,000,000 
of  them.     The  fungi  which  produce  the  diseases  of  plants  do  not 
originate  sporadically,  nor  are  thej  ever  found  except  as  parasites. 
For  years  a  whole  locality  may  be  absolutely  or  comparatively  free 
from  them,  when  suddenly  those  pests  will  appear  and  destroy 
whole  crops.     It  is  the  same  with  respect  to  the  ravages  of  plants 
by  insects :  suddenly  the  caterpillars  of  moths  will  appear  in  vast 
numbers  in  localities  where  they  had  previously  been  very  scarce. 
A  few  years  ago  the  extensive  plantations  at  Dunsany  Castle, 
County  of  Meath,  became  suddenly  the  abode  of  myriads  of  cater- 
pillars, which  speedily  stripped  the  barks  and  leaves  of  a  large 
proportion  of  the  trees.     On  investigating  the  nature  of  the  cater- 
pillars, it  was  found  that  they  belonged  to  a  rare  species  of  moth, 
which  had  never  been  observed  in  the  locality  before,  but  which 
occasionally   appear   in    large    numbers    in   certain   districts   in 
England.     Amongstthe  numerous  insects  which  ravage  our  gardens 
and  fields,  it  is  interesting  to  note  that  in  the  seeds  of  wheat  there 
is  occasionally  found  an  infusorial  animalcule,  termed  Vibrio  tritici. 
It  is,  however,  very  many  times  larger  than  the  vibriones  above 
referred  to. 

Phytologists  acknowledge  that  they  cannot  account  for  the  sudden 
appearance  of  vast  numbers  of  epiphytical  fungi  and  other  pests  of 
the  higher  members  of  the  vegetable  kingdom  ;  but  their  igno- 
rance in  that  respect  in  no  way  detracts  from  the  positive  know- 
ledge which  they  possess  relative  to  these  fungi  and  insects  being 
the  actual  cause  of  epiphytical  diseases.  Unsuitable  soils,  exces- 
sive damp,  and  other  causes  predispose  certain  plants  to  succumb 
to  the  attack  of  parasites,  but  the  germs  must  be  at  hand;  for  there 
is  absolutely  not  the  slightest  evidence  to  prove  that  any  of  these 
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fungi  originate  spontaneously.  No  matter  bow  sickly  a  wheat 
plant  may  be,  it  cannot  suffer  from  the  blight  unless  there  are 
fungi  to  prey  upon  it. 

That  which  is  true  of  what  we  may  term  epidemics  amongst 
plants  also  holds  good  with  respect  to  epidemics  amongst  animals. 
We  do  not  as  yet  certainly  know,  though  we  may  venture  on 
hypotheses,  why  the  germs  of  disease  long  absent  from  a  locality 
may  reappear,  and  fructify  to  an  extraordinary  degree.  But  our 
want  of  information  on  this  point  is  not  the  slightest  obstacle  in  the 
way  of  our  belief  in  the  *'  germ  theory"  of  zymotic  diseases.  On 
the  contrary,  to  abandon  this  theory  would  be  simply  to  reject  the 
only  reasonable  explanation  as  yet  advanced  as  to  the  means  by 
which  contagion  is  propagated  and  maintained.  If  we  give  up  this 
theory,  we  lay  ourselves  open  to  the  charge  of  being  believers  in 
the  doctrine  of  spontaneous  generation. 

If  species  of  bacteria  or  similar  objects  are  the  contagia  of  certain 
diseases,  then  we  can  understand  why  it  is  that  so  many  persons  who 
are  near  smali-pox  and  fever  patients  escape,  whilst  persons  not  in 
contact  with  the  infected  catch  the  disease.  The  bacteria  thrown 
off  from  the  bodies  of  the  sick  are  not  equably  diffused  throughout 
the  air,  as  a  gas  or  vapour  would  be,  but,  for  the  most  part,  are 
scattered  about  on  the  clothes  and  on  other  solid  surfaces,  from 
which  they  may  be  conveyed  to  great  distances  without  making 
their  entry  into  the  body  of  any  one.  Ordinary  bacteria  are  not 
found  floating  about  in  the  air:  if  proper  precautions  are  taken,  an 
animal  liquid  may  be  exposed  for  months  to  the  air  and  yet  be  found 
free  from  bacteria;  whilst,  on  the  other  hand,  if  the  liquid  be  allowed 
to  come  into  contact  with  a  wineglass,  or  a  wall,  or  ordinary 
water  (unless  the  latter  had  been  heated  to  a  point  at  which  animal 
life  is  impossible),  it  will  soon  teem  with  bacteria.  Contagion  in 
general  is  conveyed  by  means  of  clothes  or  other  solid  substances, 
and  ia  rarely  directly  propagated  through  the  air.  In  the  report 
on  yellow  fever,  by  J.  C.  Nott,  which  appears  in  the  report  of 
the  Board  of  Health  of  the  City  of  New  York  for  the  year  1870-71, 
page  388,  that  writer  says  : — 

**  No  evidence,  I  think,  could  be  more  complete  to  establish  the 
portability  of  a  disease.  All  facts  being  opposed  to  its  con- 
tagiousness, I  can  come  to  but  one  conclusion,  viz.,  that  the  germ 
may  be  closed  up  in  trunks  or  boxes,  or  be  shut  up  in  the  baggage 
car  of  a  railroad,  transported  from  one  point  to  another  (as  from 
Mobile  to  Grove  Hiil  and  Citronelle),  and  turned  loose  to  propa- 
gate and  do  its  work  of  destruction.  The  disease  was  equally  fatal 
at  Citronelle  and  Spring  Hill.  Contagionists  will  doubtless  regaid 
this  as  a  case  of  communication  by  contagion  ;  but  from  the  facts 
that  I  have  never  seen  any  body  communicate  the  disease,  where 
^^Zg^^^  was  not  taken  with  the  patient,  and  that  the  disease  gene- 
rally goes  everywhere  that  steamboats  go  from  our  infected  ports 
in  epidemic  years,  I  see  no  other  conclusion  than  the  one  I  have 
before  given,  viz.,  that  the  germ  is  carried  closed  up  with  baggage, 
and  not  generated  and  communicated  by  personal  contagion." 
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Dr.  Nott  believes  that  the  germs  of  yellow  fever  are  not  bred 
within  the  bodies  of  men  ;  but  still  men  carry  about  these  germs  in 
their  clothes,  just  in  the  same  way  that  the  nurse  from  a  fever 
hospital  conveys  contagion  from  the  sick  to  the  healthy,  without 
herself  becoming  affected  with  the  disease. 

Dr.  Sanson,  in  his  recently  published  work,^  expresses  his  belief 
in  the  "  germ  theory"  of  putrefaction,  and  he  considers  the  germs 
to  be  of  vegetable  origin.  With  respect  to  the  nature  of  the 
materiea  morbi  of  contagious  disease  he  says,  ^*  I  have  been  led  to 
enunciate  the  theory  that  the  poisons  of  spreading  diseases  are 
extremely  minute  living  organisms,  having  the  characteristic  pre- 
dominants  of  vegetable  growths,  analogous  to  the  minute  particles 
of  vegetable  protoplasm,  whose  functions  it  is  to  disintegrate  and 
convert  complex  organic  products,  owing  their  specific  properties 
to  the  special  disease,  not  to  any  botanical  peculiarity,  but  to  the 
characters  implanted  in  them  by  the  soil  in  which  they  first  sprang 
from  innocuous  parents,  and  from  which  they  are  transmitted-— 
this  soil  (except  in  the  case  of  their  earliest  origin)  being  the 
fluids  of  the  animal  body." 

In  his  celebrated  lecture  on  "Dust  and  Disease,"  Dr.  John 
Tyndall  thus  expresses  his  belief  in  the  germ  theory  of  contagious 
diseases : — 

'*But  this  is  byvno  means  all.  Besides  these  universally  admitted  cases,  there 
is  a  broad  theory  now  broached  and  daily  growing  in  strength  and  clearness 
—  daily,  indeed,  gaining  more  and  more  of  assent  from  the  most  successful 
workers  and  profound  thinkers  of  the  medical  profession  itself — the  theory, 
namely,  that  contagious  disease  generally  is  of  this  parasitic  character.  If 
I  had  heard  or  read  anything  since  to  cause  me  to  regret  having  introduced  this 
theory  to  yoiur  notice  more  than  a  year  ago,  I  should  here  frankly  express 
that  regret.  I  would  renounce  in  your  presence  whatever  leaning  towards 
the  germ  theory  my  words  might  then  have  betrayed.  Let  me  state  in  two 
sentences  the  grounds  on  which  the  supporters  of  the  theory  rely.  From 
their  respective  viruses  you  may  plant  typhoid  fever,  scarlatina,  or  small- 
pox.  What  is  the  crop  that  arises  from  this  husbandry  ?  As  surely  as  a 
thistle  rises  from  a  thistle-seed,  as  surely  as  the  tig  eomes  from  the  fig,  the 
grape  from  the  grape,  the  thorn  from  the  thorn,  so  surely  does  the  typhoid 
virus  increase  and  multiply  into  typhoid  fever,  the  scarlatina  virus  into  scarla- 
tina, the  small-pox  virus  into  small-pox.  What  is  the  conclusion  that  sug- 
gests itself  here  ?  It  is  this — that  the  thing  which  we  vaguely  call  a  virus  is 
to  all  intents  and  purposes  a  seed;  that  in  the  whole  range  of  chemical 
science  you  cannot  x>oint  to  an  action  which  illustrates  this  perfect  parallel- 
ism with  the  phenomena  of  life — this  demonstrated  power  of  self-multipli- 
cation and  reproduction.  There  is,  therefore,  no  hypothesis  to  account  for 
the  phenomena  but  that  which  refers  them  to  parasitic  life. 

Professor  Huxley,  in  one  of  his  addresses  to  the  British  Associa- 
tion, speaking  of  contagion,  says : — 

There  can  be  no  reason,  then,  for  doubting  that,  among  insects,  contagious 
and  infectious  diseases,  of  great  malignity,  are  caused  by  minute  organisms 
which  are  produced  from  pre-existing  germs,  or  by  Homogenesis ;  and  there 

TAe  Antiseptic  System.      By  Arthur  E.  Sanson,  M.D.    London :  H. 

Oilman,  1871. 
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is  no  reason,  that  I  know  of,  for  belieying  that  what  happens  in  insects  maj 
not  take  place  in  the  highest  animals.  Indeed,  there  is  already  strong  eyi- 
dence  that  some  diseases  of  an  extremely  malignant  and  fatal  character  to 
which  man  is  subject  are  as  much  the  work  of  minute  organisms  as  is  the 
Pebrine.  I  refer  for  this  evidence  to  the  very  strikins;  facts  adduced  by  Pro- 
fessor Lister  in  his  various  well-known  publications  on  the  antiseptic  method 
of  treatment.  It  seems  to  me  impossible  to  rise  from  the  perusal  of  those 
publications  without  a  strong  conviction  that  the  lamentable  mortality  which 
60  frequently  dogs  the  footsteps  of  the  most  skilful  operator,  and  those 
deadly  consequences  of  wounds  and  injuries  which  seem  to  haunt  the  very 
walls  of  great  hospitals,  and  are,  even  now,  destroying  more  men  than  die  of 
bullet  or  bayonet,  are  due  to  the  importation  of  minute  organisms  into  the 
wounds,  and  their  increase  and  multiplication ;  and  that  the  surgeon  who 
save  most  lives  will  be  he  who  best  works  out  the  practical  consequences  of 
the  hypothesis  of  Redi. 

Dr.  Bastian  has  laboriously  endeavoured  to  prove  that  low  forms 
of  animal  life  originate  during  the  decomposition  of  organic  matter ; 
but  a  careful  study  of  the  evidence  which  he  has  published  in 
support  of  his  views  has  not  convinced  me  that  organisms  originate 
spontaneously  under  the  circumstances  which  he  mentions.  If 
Dr.  Bastian  subjected  the  organic  matter  operated  upon  by  him  to 
a  sufficiently  high  and  prolonged  temperature,  I  believe  no  forms 
of  life  would  appear  in  it  if  air  were  excluded. 

Mr.  A.  Wolff,'  F.R.C.S.,  expresses  his  dissatisfaction  with  the 
existing  theories  in  relation  to  the  intimate  nature  of  contagious 
diseases.  He  contends  that  there  is  not  a  multiplicity  of  zymotic 
poisons,  but  that  all  diseases  are  molecular  motions  of  varying 
degrees  of  intensity.  A  dissection  wound  is  one  of  the  best  illus- 
trations of  zymotic  action  in  its  simplest  form,  **  there  being  no 
question  of  a  special  germ  or  vitiated  secretion  ;  so  also  it  is  ob- 
served when  particles  of  textures  which  are  themselves  inflamed 
become  capable  of  secreting  inflammation  in  particles  with  which 
they  have  contact."  Dr.  Wolff  is  of  opinion  that  all  the  pheno- 
mena of  the  zymotic  diseases  are  under  the  control  of  the  ordinary 
physical  laws  which  govern  growth  and  decomposition.  He 
arranges  the  zymotics  into  groups,  the  diseases  in  which  are  con- 
nected by  points  of  resemblance— for  example,  variola,  vaccine, 
and  varicella,  measles  and  scarlatina,  and  so  on.  A  number  of 
persons  placed  together  under  insanitary  conditions,  and  exposed 
to  the  influence  of  decomposing  animal  matter,  will  not  always 
become  affected  with  the  same  zymotic ;  for  the  precise  form  which 
the  disease  may  assume  does  not  depend  upon  the  presence  of  a 
specific  germ,  or  entity,  but  upon  a  variety  of  causes,  such  as,  for 
example,  the  channel  through  which  the  materies  morbi  comes  in 
contact  with  the  healthy  subject. 

Notwithstanding  the  very  ingenious  reasoning  of  Dr.  Wolff,  he 
has  not  satisfied  me  that  the  cause  of  cholera,  is  to  be  found  in  the 
catalysis  of  ordinary  animal  matter.      As  truly  might  it  be  said 

'  Zymotic  Diseaset ;  their  Correlation  and  Causation,  London :  J.  and  A. 
ChurchiU,  1872. 
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that  all  the  parasitic  maladies  which  aflect  animals  are  referable 
to  the  attacks  of  a  single  creature  as  to  assert  that  cholera  and 
small-pox  have  a  common  origin.  When  a  zymotic  disease  is 
prevalent,  who  can  doubt  but  that  it  is  produced  by  a  special  and 
not  bj  a  general  cause  ?  Simple  decomposing  animal  matter  may 
produce  some  form  of  disease,  but  could  it,  under  any  circum- 
stances, develope  syphilis,  or  small-pox,  or  rabies  ? 

There  is  no  doubt  as  to  the  epidemic  nature  of  typhoid  fever, 
and  its  contagious  character  is  unquestionable  ;  but  the  cases  where 
it  is  directly  through  air  or  touch  communicated  from  the  sick  to 
the  healthy  are  rare.  Perhaps  this  zymotic  is  one  which  does 
not  admit  of  being  extirpated  by  human  agency.  When  our 
knowledge  of  the  etiology  of  zymotic  diseases  is  more  perfect  than 
it  is,  we  shall  probably  distribute  these  maladies  into  two  groups — 
namely,  one  to  include  all  diseases  which  are  only  directly  or  in- 
directly communicated  from  individual  to  individual — syphilis  and 
small-pox,  for  example;  another  in  which  to  place  those  diseases 
which,  though  contagious,  are  sporadic  under  certain  conditions  of 
soil,  climate,  vegetation,  &c.  Miasmatic  fevers,  enteric  fever,  and 
cholera  morbus  are  diseases  which,  possibly,  originate  from  time  to 
time  spontaneously. 

I  have  often  entertained  a  doubt  as  to  the  zymotic  nature  of 
diarrhoea,  or  at  least  as  to  the  propriety  of  placing  it  in  the  same 
category  of  diseases  which  include  smail-pox,  typhoid,  and  scarla- 
tina. It  is  not  probable  that  the  poison  of  this  malady  is  a  specific 
entity  like  the  virus  of  measles  or  cholera.  As  bronchitis  prevails 
in  very  cold  weather,  for  an  obvious  reason,  so  diarrhoea  prevails 
in  summer,  when  fruit  is  abundant.  Dr.  J.  Wyatt  Crane,  of 
Leicester,  contends  Uhat  diarrhcea  is  not  a  true  zymotic,  and  is  not, 
therefore,  in  the  ordinary  sense  of  the  word,  a  preventable  disease. 
Of  course,  so  far  as  private  hygiene  is  concerned,  there  are  many 
means  of  lessening  the  amount  of  diarrhoea  ;  for  example,  by  pay- 
ing attention  to  diet,  so  as  to  avoid  using  foods  which  are  likely  to 
produce  diarrhoea.  Public  hygiene  may  also  do  something  in  the 
direction  of  lessening  the  amount  of  diarrhoea,  by  preventing  the 
sale  of  unsound  food,  and  taking  care  that  the  milk  which  is  so 
largely  used  by  children  is  supplied  to  them  in  a  pure  condition. 
Still,  I  think  that  some  distinction  should  be  made  between 
diarrhoea  and  the  undoubtedly  contagious  diseases. 

*  Report  of  the  Sanitary  Condition  of  Leicester  for  1 869,  by  J.  Wyatt 
Crane,  M.D.,  Medical  Officer  of  Health.  Leicester;  J.  andT.  Spencer.  1870. 
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calar  diseases,  of  dogs  suffering  from  ileo-tjphas,  of  oxen  affected 
with  pleuro-pneumonia,  and  of  man  in  some  cases  of  scarlatina  and 
typhoid.  Poulet  states  that  he  found  bacteria  in  the  breath  of  children 
labouring  under  whooping  cough.  It  is  shown  that  vaccine  contains 
in  suspension  minute  quantities  of  two  kinds  of  solid  particles — 
leucocytes  (which  resemble  pus  corpuscles),  and  smaller  particles 
not  exceeding  the  ^q^q^  of  an  inch  in  diameter.  The  leucocytes 
may  be  easily  separated  from  the  other  particles  and  the  serum ; 
and  they  are  found  to  be  perfectly  inactive.  The  vaccine  property 
must,  therefore,  reside  either  in  the  small  particles  or  the  clear 
serum.  By  means  of  the  diffusion  apparatus,  Burdon-Sanderson 
and  Chauveau  have  succeeded  in  obtaining  the  serum  free  from  the 
small  particles,  bat  failed  to  produce  vaccinia  with  it  either  in  man 
or  in  the  ox.  These  important  and  accurately  conducted  experi- 
ments prove  that  the  actual  cause  of  cow-pock,  and  inferentially  of 
other  kinds  of  small-pox,  is  a  minute  solid  and  insoluble  body. 

In  liquids  containing  decomposing  organic  matter  we  usually 
find  large  numbers  of  minute  living  beings  in  a  state  of  great 
activity.  Some  are  spheroidal,  others  resemble  knotted  rods.  The 
former  are  termed  monads  :  micrococci  or  microspores  ;  the  latter 
are  called  bacteria^  zooglceoy  vibriones,  Sfc.  The  micrococci  are 
each  about  .  of  an  inch  in  diameter ;  they  move  about  with 

great  rapidity,  and  multiply  by  cell  division.  When  they  elongate 
into  roots,  they  acquire  a  peculiar  vibratory  movement,  which  has 
led  them  to  be  termed  vibriones.  Bechamp  and  Sanderson  include 
under  the  generic  name,  mycrozyme^  both  the  spheroid  particles 
and  the  rod-like  bodies  into  which  they  are  developed.  No  doubt 
there  are  numerous  varieties  of  microzymes,  but  the  minuteness  of 
these  infusorial  animals  renders  it  extremely  difficult  to  discri- 
minate between  the  different  species. 

"Dr.  Burdon  Sanderson  has  laboriously  investigated  the  intimate 
nature  of  contagion,  and  his  valuable  papers  on  the  subject,  pub- 
lished in  the  appendices  to  the  annual  reports  of  the  Medical 
OflSce  of  the  Privy  Council  for  1869  and  1870,  will  well  repay 
perusal.  There  appears  to  be  a  somewhat  general  notion  amongst 
contagionists  that  the  minute  organizms  termed  ^ac^erta  are  in  some 
way  connected  with  contagion,  if  not  actual  contagiums  themselves. 
Dr.  Sanderson  defines  microzymes  as  **  living  particles  which,  in 
the  earliest  stage  of  their  existence,  are  spheroids  not  exceeding 
fTToo  ®^  ^^  ^°^^  ^^  diameter,  but  subsequently  lengthen  into  rods." 
Their  existence  is  associated  with  the  commencement  of  putrefac- 
tive decomposition  of  nitrogenous  compounds.  The  question  as 
to  their  origin  and  destiny  have  not  hitherto  been  satisfactorily 
answered. 

Microzymes,  or  bacteria^  are  classed  by  the  great  majority  of 
naturalists  amongst  the  members  of  the  animal  kingdom,  and  are 
placed  next  to  the  monads.  Hallier,  however,  believes  them  to  be 
produced  by  the  cleavage  and  multiplication  of  nuclei  in  the  cells 
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of  faogi,  and  that  they  are  capable  of  development  into  the  higher 
forms  from  which  they  spring.  The  animal  nature  of  these  tiny 
objects  is  apparently  shown  by  the  fact  that  they  possess  loco- 
motive powers,  and  that  they  absorb  oxygen  and  exhale  carbonic 
acid,  like  animals.  Dr.  Sanderson  evidently  considers  bacteria  to 
be  members  of  the  animal  kingdom ;  but  there  is  no  conclusive 
evidence  on  that  point.  It  has  been  proved  that  they  are  capable 
of  growing  in  liquids  destitute  of  albuminous  bodies.  '*  Pasteur's 
solution*'  consists  of  sugar,  tartrate  of  ammonium,  and  the  ashes  of 
jeast  dissolved  in  distilled  water ;  in  this  solution  bacteria  freely 
grow.  Now,  it  is  a  well  established  fact  that  ammonia,  although 
rich  in  nitrogen,  possesses  no  nutritive  properties  whatever  as  a 
food  for  animals.  Plants  derive  their  nitrogen  nearly  altogether 
from  ammonia ;  but  the  nitrogen  of  animals  is  supplied  directly  or 
indirectly  by  the  albuminoids  of  plants.  As  well  might  an  animal 
endeavour  to  obtain  carbon  from  carbonic  acid  as  to  attempt  to 
nourish  itself  with  the  nitrogen  of  ammonia.  Euhlman's  experi- 
ments,^ performed  many  years  ago,  conclusively  prove  that  salts  of 
ammonia  exercise  no  influence  on  the  nutrition  of  animals.  When 
oxygen  is  utterly  excluded,  bacteria  cease  to  grow  ;  but  may  not 
this  be  owing  to  arrestation  in  the  decay  of  the  organic  matter  upon 
which  the  bacteria  feed  ?  The  movements  of  the  bacteria  are  one 
of  the  strongest  arguments  in  favour  of  their  animal  nature ;  but  it 
must  not  be  overlooked  that  very  remarkable  motions  are  observ- 
able in  objects  unquestionably  belonging  to  the  vegetable  kingdom. 
Amongst  the  sea  weeds  we  find  the  Oscillatorias  (filaments  con- 
taining granular  and  fluid  matter)  advancing  by  means  of  a  regular 
undulating  movement  through  the  water.  When  examined  in 
water  under  the  field  of  the  microscope,  they  are  frequently  ob- 
served to  cross  from  one  side  to  the  other.  The  spores  of  some 
cryptogamic  plants  exhibit  motions ;  and  in  the  Antheridia  there 
are  certain  cells  containing  bodies,  which  have  been  termed  phy- 
tozoa,  or  spermatozoids,  which  exhibit  motions  during  a  portion  of 
their  existence. 

Whether  bacteria  are  animals  or  plants  is,  after  all,  a  matter 
which  possesses  but  little  interest  to  the  pathologist.  The  really 
important  point  to  be  determined — so  far  as  their  origin  is  con- 
cerned— is,  do  the  bacteria  spring  from  or  develop  into  higher 
forms  of  life  ?  In  examining  this  question.  Dr.  Sanderson  is 
obliged  to  deal  with  the  obscure  subject  of  *' spontaneous  gene- 
ration," which  has  puzzled  so  many  inquirers  from  the  earliest 
period  of  philosophic  research  down  to  the  present  time.  He  does 
not,  indeed,  discuss  the  question  whether  or  not  under  any  con- 
ditions it  is  possible  for  inanimate  matter  to  become  animate  with- 
out the  intervention  of  living  things  ;  but  his  experiments,  so  far 
as  they  go,  prove  conclusively  that  as  regards  '*  the  animal  liquids 
and  tissuesi  and  the  liquids  which  will  be  used  as  tests  for  the  pre- 

^  See  Comptes  Rendus,  xxiv.,  263. 
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calar  diseases,  of  dogs  sufferinf^  from  ileo- typhus,  of  oxen  affected 
with  pleuro-pneumonia,  and  of  man  in  some  cases  of  scarlatina  and 
tjphoid.  Poulet  states  that  he  found  hacteria  in  the  breath  of  children 
labouring  under  whooping  cough.  It  is  shown  that  vaccine  contains 
in  suspension  minute  quantities  of  two  kinds  of  solid  particles — 
leucocytes  (which  resemble  pus  corpuscles),  and  smaller  particles 
not  exceeding  the  ^q^qq  of  an  inch  in  diameter.  The  leucocytes 
may  be  easily  separated  from  the  other  particles  and  the  serum  ; 
and  they  are  found  to  be  perfectly  inactive.  The  vaccine  property 
must,  therefore,  reside  either  in  the  small  particles  or  the  clear 
serum.  By  means  of  the  diffusion  apparatus,  Burdon^Sanderson 
and  Chauveau  have  succeeded  in  obtaining  the  serum  free  from  the 
small  particles,  bat  failed  to  produce  vaccinia  with  it  either  in  man 
or  in  the  ox.  These  important  and  accurately  conducted  experi- 
ments prove  that  the  actual  cause  of  cow-pock,  and  inferentialiy  of 
other  kinds  of  small-pox,  is  a  minute  solid  and  insoluble  body. 

In  liquids  containing  decomposing  organic  matter  we  usually 
find  large  numbers  of  minute  living  beings  in  a  state  of  great 
activity.  Some  are  spheroidal,  others  resemble  knotted  rods.  The 
former  are  termed  monads  :  micrococci  or  microspores  ;  the  latter 
are  called  bacteria^  zooglcea^  vihr tones ^  Sfc.  The  micrococci  are 
each  about  -— —  of  an  inch  in  diameter ;  they  move  about  with 
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great  rapidity,  and  multiply  by  cell  division.  When  they  elongate 
into  roots,  they  acquire  a  peculiar  vibratory  movement,  which  has 
led  them  to  be  termed  vibriones.  Bechamp  and  Sanderson  include 
under  the  generic  name,  mycrozyme^  both  the  spheroid  particles 
and  the  rod-like  bodies  into  which  they  are  developed.  No  doubt 
there  are  numerous  varieties  of  microzymes,  but  the  minuteness  of 
these  infusorial  animals  renders  it  extremely  difficult  to  discri- 
minate between  the  different  species. 

Dr.  Burden  Sanderson  has  laboriously  investigated  the  intimate 
nature  of  contagion,  and  his  valuable  papers  on  the  subject,  pub- 
lished in  the  appendices  1o  the  annual  reports  of  the  Medical 
Office  of  the  Privy  Council  for  1869  and  1870,  will  well  repay 
perusal.  There  appears  to  be  a  somewhat  general  notion  amongst 
contagionists  that  the  minute  organ izms  termed ^ac^^ria  are  in  some 
way  connected  with  contagion,  if  not  actual  contagiums  themselves. 
Dr.  Sanderson  defines  microzymes  as  ''  living  particles  which,  in 
the  earliest  stage  of  their  existence,  are  spheroids  not  exceeding 
f TjTog  ^^  ^^  ^^^^  '^  diameter,  but  subsequently  lengthen  into  rods." 
Their  existence  is  associated  with  the  commencement  of  putrefac- 
tive decomposition  of  nitrogenous  compounds.  The  question  as 
to  their  origin  and  destiny  have  not  hitherto  been  satisfactorily 
answered. 

Microzymes,  or  bacteria^  are  classed  by  the  great  majority  of 
naturalists  amongst  the  members  of  the  animal  kingdom,  and  are 
placed  next  to  the  monads.  Hallier,  however,  believes  them  to  be 
produced  by  the  cleavage  and  multiplication  of  nuclei  in  the  cells 
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of  fuDgi,  and  that  they  are  capable  of  development  into  the  higher 
forms  from  which  they  spring.  The  animal  nature  of  these  tiny 
objects  is  apparently  shown  by  the  fact  that  they  possess  loco- 
motive powers,  and  that  they  absorb  oxygen  and  exhale  carbonic 
acid,  like  animals.  Dr.  Sanderson  evidently  considers  bacteria  to 
be  members  of  the  animal  kingdom ;  but  there  is  no  conclusive 
evidence  on  that  point.  It  has  been  proved  that  they  are  capable 
of  growing  in  liquids  destitute  of  albuminous  bodies.  '*  Pasteur's 
solution*'  consists  of  sugar,  tartrate  of  ammonium,  and  the  ashes  of 
yeast  dissolved  in  distilled  water ;  in  this  solution  bacteria  freely 
grow.  Now,  it  is  a  well  established  fact  that  ammonia,  although 
rich  in  nitrogen,  possesses  no  nutritive  properties  whatever  as  a 
food  for  animals.  Plants  derive  their  nitrogen  nearly  altogether 
from  ammonia ;  but  the  nitrogen  of  animals  is  supplied  directly  or 
indirectly  by  the  albuminoids  of  plants.  As  well  might  an  animal 
endeavour  to  obtain  carbon  from  carbonic  acid  as  to  attempt  to 
nourish  itself  with  the  nitrogen  of  ammonia.  Euhlman's  experi- 
ments,' performed  many  years  ago,  conclusively  prove  that  salts  of 
ammonia  exercise  no  influence  on  the  nutrition  of  animals.  When 
oxygen  is  utterly  excluded,  bacteria  cease  to  grow  ;  but  may  not 
this  be  owing  to  arrestation  in  the  decay  of  the  organic  matter  upon 
which  the  bacteria  feed  ?  The  movements  of  the  bacteria  are  one 
of  the  strongest  arguments  in  favour  of  their  animal  nature ;  but  it 
must  not  be  overlooked  that  very  remarkable  motions  are  observ- 
able in  objects  unquestionably  belonging  to  the  vegetable  kingdom. 
Amongst  the  sea  weeds  we  find  the  Oscillatorias  (filaments  con- 
taining granular  and  fluid  matter)  advancing  by  means  of  a  regular 
undulating  movement  through  the  water.  When  examined  in 
water  under  the  field  of  the  microscope,  they  are  frequently  ob- 
served to  cross  from  one  side  to  the  other.  The  spores  of  some 
cryptogamic  plants  exhibit  motions ;  and  in  the  Antheridia  there 
are  certain  cells  containing  bodies,  which  have  been  termed  phy- 
tozoa,  or  spermatozoids,  which  exhibit  motions  during  a  portion  of 
their  existence. 

Whether  bacteria  are  animals  or  plants  is,  after  all,  a  matter 
which  possesses  but  little  interest  to  the  pathologist  The  really 
important  point  to  be  determined — so  far  as  their  origin  is  con- 
cerned— is,  do  the  bacteria  spring  from  or  develop  into  higher 
forms  of  life  ?  In  examining  this  question.  Dr.  Sanderson  is 
obliged  to  deal  with  the  obscure  subject  of  **  spontaneous  gene- 
ration," which  has  puzzled  so  many  inquirers  from  the  earliest 
period  of  philosophic  research  down  to  the  present  time.  He  does 
not,  indeed,  discuss  the  question  whether  or  not  under  any  con- 
ditions it  is  possible  for  inanimate  matter  to  become  animate  with- 
out the  intervention  of  living  things  ;  but  his  experiments,  so  far 
as  they  go,  prove  conclusively  that  as  regards  '*  the  animal  liquida 
and  tissues,  and  the  liquids  which  will  be  used  as  tests  for  the  pre- 

1  See  Comptes  Bendus,  xxiv.,  263. 
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seDce  of  microzyme  germs,  no  spontaneous  evolution  of  any  organic 
form  ever  takes  place." 

Bacteria,  or  microzymes,  grow  in  liquids  and  moist  air.  In 
liquids  they  do  not  manifest  any  tendency  towards  a  connective 
arrangement  if  they  are  motionless  ;  and  even  when  they  exhibit 
activity,  their  movements  are  not  governed  by  any  mutual  relation. 
On  the  surface  of  liquids,  however,  the  bacteria  after  a  while 
adhere  (probably  by  the  intervention  of  a  gelatinous  substance)  to 
each  other  by  their  sides — somewhat  in  the  same  way  that  columnar 
epithelium  is  formed — and  produce  a  <'  scum.'' 

Sometimes  the  common  bacteria,  which  grow  on  moist  surfaces, 
form  with  their  intervening  jelly  viscous  masses  sufficiently  large 
to  be  recognizable  by  the  unassisted  eye.  These  masses  of  micro- 
zymes  have  been  termed  Zoogleae  by  Cohn.  When  these  masses 
are  carefully  observed,  foci  of  growth  are  perceived,  at  which  the 
particles  are  spheroidal,  and  are  indefinitely  minute.  Around  the 
foci  are  zones  of  matrix,  in  a  state  of  disintegration,  containing 
staff-shaped  microzymes  of  larger  size,  which  afterwards  disengage 
themselves  and  exhibit  their  proper  movements.  At  this  juncture 
it  is  probable  that  the  microzymes  become  distinguishable  entities 
in  the  form  of  spheroids ;  but  subsequently  they  multiply  by 
division. 

As  to  the  conditions  of  the  origin  of  microzymes,  there  is  a 
conflict  of  opinion ;  but  the  great  majority  of  observers  consider 
that  they  do  not  spring  into  existence  spontaneously.  It  is, 
however,  shown  that  liquids  which  under  the  highest  power  of 
the  microscope  appear  to  be  perfectly  free  from  solid  particles,  yet 
subsequently  evolve  microzymes  without  being  in  contact  with  the 
air.  Presumably,  therefore,  such  liquids  must  contain  germinal 
matter,  unless  we  assume  that  minute  living  beings  spontaneously 
come  into  existence  in  them.  Dr.  Sanderson  believes  that  even 
when  water  appears  to  be  perfectly  homogeneous,  it  may  not  be  so 
in  reality,  but  that  it  may  contain  germinal  particles  so  excessively 
minute  as  to  elude  detection  when  sought  for  by  means  of  the 
most  powerful  microscope* 

With  respect  to  the  chemical  nature  of  bacteria,  Dr.  Sandei  son 
shows  that  they  consist  chiefly  of  albuminoids,  and  that  their  matrix 
is  albuminous.  Tiiey  take  nitrogen  from  almost  every  substance 
in  contact  with  them,  and  employ  this  element  in  the  building  up 
of  their  own  organisms.  Microzymes  may  be  regarded  as  the 
pioneers,  if  not  the  producers,  of  putrefaction.  The  evidence  pro- 
duced by  Dr.  Sanderson  proves  that  so  long  as  germinal  matter  is 
excluded  from  liquids  containing;  certain  animal  and  vegetable 
matters,  the  latter  resist  decomposition  for  very  long  periods  of 
time  ;  whilst  the  presence  of  the  smallest  quantity  of  microzymal 
germinal  matter  speedily  sets  up  fermentation  or  putrefaction.  Dr. 
Sanderson  does  not,  however,  commit  himself  to  the  positive.state- 
ment  that  microzymes  are  the  first  cause  of  putrefaction  ;  indeed, 
he  does  not  deny  but  that  organic  matter  may  putrefy  under  the 
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conjoint  influence  of  heat  and  moisture  solely.  Some  experiments 
recently  performed  by  Hoppe-Seyler^  afforded  results  which 
seemed  to  show  that  temperature  has  more  influence  in  producing 
putrefaction  and  fermentation  than  or<;anisms  have. 

It  is  shown  by  Dr.  Sanderson  that  liquids  containing  organic 
matter  which  have  been  highly  heated  do  not  ferment,  provided 
the  air  with  which  they  are  in  contact  had  also  been  highly 
heated.  The  same  kind  of  liquids  when  they  have  not  been 
exposed  to  a  high  temperature  soon  contain  organisms.  Boiled 
liquids  containing  such  substances  as  serum  of  blood,  when  freely 
exposed  to  ordinary  air,  do  not  evolve  bacteria,  but  tbey  become 
after  a  while  covered  with  tufts  of  penicillium.  Are  we,  then,  to 
infer  from  these  facts  that  the  germs  from  which  microzymes 
spring  do  not  exist  in  ordinary  air,  whilst  the  vegetable  spores 
from  which  penicillium  are  produced  do  exist  abundantly  in  that 
medium?  When  bacteria  appear  to  originate  spontaneously  in 
liquids  containing  decaying  animal  matters,  their  real  source  is 
the  germinal  matter  contained  in  the  liquids. 

It  is  remarkable  that  whilst  distilled  water  may  be  obtained  free 
from  embryo  bacteria,  yet  that  ordinary  distilled  water  often  con- 
tains so  much  germinal  matter  that  even  the  small  quantity  used  in 
rinsing  a^lass  is  sufficient  to  develope  large  numbers  of  bacteria  in 
a  large  volume  of  water.  This  zymotic  property  of  distilled  water 
is  acquired  either  by  admixture  with  traces  of  other  waters,  or  by 
contact  with  moist  surfaces  of  bottles,  &c.  The  relative  zymotic 
power  of  waters,  or,  as  Dr.  Sanderson  terms  it,  **  the  faculty  of  water 
to  determine  the  development  of  organic  forms  in  a  test  solution  to 
which  it  is  added,"  may  be  estimated  by  comparing  the  degree  of 
opalescence  produced  in  each  of  two  or  more  specimens  by  Pas- 
teur's test  solution.  By  thoroughly  drying  the  germinal  matter  of 
microzymes,  it  is  rendered  inactive  even  when  the  desiccation  is 
effected  at  a  low  temperature.  When  water  is  contaminated  by 
apparently  dry  surfaces,  it  is  only  when  the  desiccation  of  the 
germinal  matter  is  incomplete.  Disinfectants,  such  as,  for  example, 
chlorine,  carbolic  acid,  and  Condy's  liquid,  may  be  applied  to 
solutions  in  such  quantity  as  merely  to  prevent  the  development 
of  bacteria  without  arresting  the  growth  of  penicillium.  One  of 
the  most  important  results  of  Dr.  Sanderson's  experiments  is  that 
which  proves  that  filtration  (through  animal  charcoal  ?)  does  not 
destroy  the  zymotic  power  of  water.  I  have  often  expressed  the 
opinion  that  the  boiling  of  potable  water  is  the  only  certain  method 
of  destroying  any  germs  of  cholera  or  enteric  fever  which  may  be 
present  in  it.  Animal  charcoal  undoubtedly  possesses  the  power 
of  removing  from  water  any  decaying  animal  and  vegetable  matter 
which  the  latter  may  contain  ;  but  the  vital  properties  of  germinal 
matter  enable  it  to  resist  those  wonderful  chemical  powers  which 
work  so  mysteriously  in  the  pores  of  charcoal. 

*  See  Med.  Chem.  Unters,  p.  565.     1871. 
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To  the  medical  man  the  most  important  of  Dr.  Sanderson's 
investigations  are  those  which  are  described  in  the  latter  portion 
of  his  report.  Their  results  seem  to  show  that  the  normal  tissues 
and  fluids  of  animals  do  not  contain  bacteria  or  their  germs, 
Hallier  has  stated  that  visible  tnicrococci  (microzymes  are  termed 
micrococci  by  those  who  believe  that  zymotic  particles  are  vege- 
table) occur  abundantly  and  constantly  in  the  blood  of  persons 
suffering  from  contagious  disease;  and,  according  to  Bechamp, 
they  occur  in  living  normal  tissue.  Dr.  Sanderson  has  examined 
the  blood  of  patients  affected  with  scarlatina,  and  found  that  it  did 
not  contain  microzymes.  He  admits,  nevertheless,  that  it  it 
possible  the  germinal  matter  of  these  organisms  might  be  in  the 
blood  of  persons  suffering  from  contagious  maladies,  although  not 
discoverable  by  the  aid  of  the  microscope.  Pus  from  a  pyaemic 
abscess  when  placed  in  a  test  solution  produced  in  a  few  days 
immense  numbers  of  bacteria;  whilst  the  ordinary  products  of 
inflammatory  action  (simple  pus)  produced  no  such  effect  in  test 
solutions.     This  is  a  most  interesting  fact. 

The  chief  points  established  by  Dr.  Sanderson  are  as  follow  : — 
Firstly,  that   fungi   are    not    developed    from   microzymes   nor 
microzymes  from  fungi,  the  common  association  of  the  two  being 
nothing  more  than  accidental. 

Secondly,  that  the  spores  of  fungi  exist  abundantly  in  the  atmos* 
phere,  from  which  they  pass  into  liquids. 

Thirdly,  that  microzymes  are  not  found  in  ordinary  air,  but  in 
water  and  on  the  moist  surfaces  of  solids. 

Fourthly,  that  animal  tissues  and  fluids  do  not  contain  visible 
microzymes. 

Lastly,  that  at  least  one  morbid  product  of  animals  (pysemic  pus) 
contains  the  germinal  matter  which  produces  bacteria. 

It  has  been  strongly  urged  as  an  argument  against  the  germ 
theory  of  disease  that  it  fails  to  account  for  epidemics.  Why 
should  small-pox  die  out  in  Ireland,  and  then  suddenly  reappear 
and  rage  with  great  violence  in  many  parts  during*  the  last  twelve 
months  ?  How  is  it  that  cholera  periodically  invades  the  west  from 
the  east  ?  Why  docs  an  epidemic  gradually  increase  in  intensity, 
attain  a  maximum  of  virulence,  and  then  gradually  die  out  ?  It  is 
difficult  to  answer  these  questions  satisfactorily,  because  all  the 
factors  concerned  in  the  propagation  of  zymotic  disease  are  not 
known.  The  anti-contagionists  contend  that  small-pox  and  similar 
diseases  are  propagated  by  other  means  than  by  emanations  from 
the  bodies  of  persons  suffering  from  the  diseases,  and  they  believe 
that  at  particular  times  the  condition  of  the  atmosphere  and  of  the 
constitution  of  the  population  are  peculiarly  favourable  to  the 
spread  of  these  maladies. 

If  it  be  admitted  that  small-pox  and  certain  other  diseases  are 
sometimes  caused  by  matters  thrown  off  from  the  sick  making  an 
entry  into  the  bodies  of  healthy  persons,  then  the  phenomena  o{ 
epidemics  may  be  shown  to  be  explicable  without  abandoning  the 
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theory  that  small-pox  (and  some  other  diseases)  are  only  commu* 
nicable  from  individual  to  individual.     We  can  readily  understand 
that  the  low  forms  of  life  which  produce  epidemic  and  epizootic 
disease   might,    under  favourable   circumstances,   multiply   to   a 
*  greater  extent  than  usual.     Under  such  circumstances  the  chances 
of  their  getting  into  the  bodies  of  animals  would  be  proportionately 
increased,  and  a  local  epidemic  would  be  the  result.     Intercom- 
munication between  the  place  where  the  germs  were  first  developed 
and  other  places  would  soon  scatter  them  over  areas  more  or  less 
considerable.     During  the  siege  of  Paris  small-pox  germs  largely 
multiplied  in  that  city,  because,  owing  to  privation  and  depressing 
influences  of  every  kind,  the  population   were  rendered  peculiarly 
susceptible  to  the  influence  of  zymotic  diseases.     The  stock  of 
tmall-pox  germs  accumulated  in  Paris  during  the  siege  has  since, 
there  is  little  doubt,  been  distributed  over  a  large  part  of  Europe. 
In  some  epiphytic  diseases  we  find  the  analogues  of  epidemic  and 
epizootic  maladies.     The  ^^  blights"  in  the  cereals  and  other  plants 
are  caused  by  the  ravages  of  minute  parasitical  fungi.     A  common 
disease  of  wheat  grain  is  occasioned  by  the  presence  of  the  fungus 
Uredo  caries^  the  seeds,  or  sporules  of  which  are  so  minute  that, 
according  to  Bauer,  a  single  grain  of  wheat  may  contain  4,000,000 
of  them.     The  fungi  which  produce  the  diseases  of  plants  do  not 
originate  sporadically,  nor  are  they  ever  found  except  as  parasites. 
For  years  a  whole  locality  may  be  absolutely  or  comparatively  free 
from  them,  when  suddenly  those  pests  will  appear  and  destroy 
whole  crops.     It  is  the  same  with  respect  to  the  ravages  of  plants 
by  insects :  suddenly  the  caterpillars  of  moths  will  appear  in  vast 
numbers  in  localities  where  they  had  previously  been  very  scarce. 
A  few  years  ago  the  extensive  plantations  at  Dunsany  Castle, 
County  of  Meath,  became  suddenly  the  abode  of  myriads  of  cater- 
pillars, which  speedily  stripped  the  barks  and  leaves  of  a  large 
proportion  of  the  trees.     On  investigating  the  nature  of  the  cater- 
pillars, it  was  found  that  they  belonged  to  a  rare  species  of  moth, 
which  had  never  been  observed  in  the  locality  before,  but  which 
occasionally   appear   in    large    numbers    in   certain   districts   in 
England.     Amongst  the  numerous  insects  which  ravage  our  gardens 
and  fields,  it  is  interesting  to  note  that  in  the  seeds  of  wheat  there 
13  occasionally  found  an  infusorial  animalcule,  termed  Vibrio  tritici* 
It  is,  however,  very  many  times  larger  than  the  vibriones  above 
referred  to. 

Phytologists  acknowledge  that  they  cannot  account  for  the  sudden 
appearance  of  vast  numbers  of  epiphytical  fungi  and  other  pests  of 
the  higher  members  of  the  vegetable  kingdom  ;  but  their  igno* 
ranee  in  that  respect  in  no  way  detracts  from  the  positive  know- 
ledge which  they  possess  relative  to  these  fungi  and  insects  being 
the  actual  cause  of  epiphytical  diseases.  Unsuitable  soils,  exces- 
sive damp,  and  other  causes  predispose  certain  plants  to  succumb 
to  the  attack  of  parasites,  but  the  germs  must  be  at  hand ;  for  there 
is  absolutely  not  the  slightest  evidence  to  prove  that  any  of  these 
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fungi  originate  spontaneously.  No  matter  how  sickly  a  wheat 
plant  may  be,  it  cannot  suffer  from  the  blight  unless  there  are 
fungi  to  prey  upon  it. 

That  which  is  true  of  what  we  may  term  epidemics  amongst 
plants  also  holds  good  with  respect  to  epidemics  amongst  animals. 
We  do  not  as  yet  certainly  know,  though  we  may  venture  on 
hypotheses,  why  the  germs  of  disease  long  absent  from  a  locality 
may  reappear,  and  fructify  to  an  extraordinary  degree.  But  our 
want  of  information  on  this  point  is  not  the  slightest  obstacle  in  the 
way  of  our  belief  in  the ''  germ  theory'*  of  zymotic  diseases.  On 
the  contrary,  to  abandon  this  theory  would  be  simply  to  reject  the 
only  reasonable  explanation  as  yet  advanced  as  to  the  means  by 
which  contagion  is  propagated  and  maintained.  If  we  give  up  this 
theory,  we  lay  ourselves  open  to  the  charge  of  being  believers  in 
the  doctrine  of  spontaneous  generation. 

Ifspecies  of  bacteria  or  similar  objects  are  the  contagia  of  certain 
diseases,  then  we  can  understand  why  it  is  that  so  many  persons  who 
are  near  small-pox  and  fever  patients  escape,  whilst  persons  not  in 
contact  with  the  infected  catch  the  disease.  The  bacteria  thrown 
off  from  the  bodies  of  the  sick  are  not  equably  diffused  throughout 
the  air,  as  a  gas  or  vapour  would  be,  but,  fur  the  most  part,  are 
scattered  about  on  the  clothes  and  on  other  solid  surfaces,  from 
which  they  may  be  conveyed  to  great  distances  without  making 
their  entry  into  the  body  of  any  one.  Ordinary  bacteria  are  not 
found  floating  about  in  the  air :  if  proper  precautions  are  taken,  an 
animal  liquid  may  be  exposed  for  months  to  the  air  and  yet  be  found 
free  from  bacteria;  whilst,  on  the  other  hand,  if  the  liquid  be  allowed 
to  come  into  contact  with  a  wineglass,  or  a  wall,  or  ordinary 
water  (unless  the  latter  had  been  heated  to  a  point  at  which  animal 
life  is  impossible),  it  will  soon  teem  with  bacteria.  Contagion  in 
general  is  conveyed  by  means  of  clothes  or  other  solid  substances, 
and  ia  rarely  directly  propagated  through  the  air.  In  the  report 
on  yellow  fever,  by  J.  C.  Nott,  which  appears  in  the  report  of 
the  Board  of  Health  of  the  City  of  New  York  for  the  year  1870-71, 
page  388,  that  writer  says  : — 

**  No  evidence,  I  think,  could  be  more  complete  to  establish  the 
portability  of  a  disease.  All  facts  being  opposed  to  its  con- 
tagiousness, I  can  come  to  but  one  conclusion,  viz.,  that  the  germ 
may  be  closed  up  in  trunks  or  boxes,  or  be  shut  up  in  the  baggage 
car  of  a  railroad,  transported  from  one  point  to  another  (as  from 
Mobile  to  Grove  Hiil  and  Citronelle),  and  turned  loose  to  propa- 
gate and  do  its  work  of  destruction.  The  disease  was  equally  fatal 
at  Citronelle  and  Spring  Hill.  Contagionists  will  doubtless  regaid 
this  as  a  case  of  communication  by  contagion  ;  but  from  the  facts 
that  I  have  never  seen  any  body  communicate  the  disease,  where 
^^^g^ge  was  not  taken  with  the  patient,  and  that  the  disease  gene- 
rally goes  everywhere  that  steamboats  go  from  our  infected  ports 
in  epidemic  years,  I  see  no  other  conclusion  than  the  one  I  have 
before  given,  viz.,  that  the  germ  is  carried  closed  up  with  baggage, 
and  not  generated  and  communicated  by  personal  contagion." 
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Dr.  Noit  believes  that  the  germs  of  jellow  fever  are  not  bred 
within  the  bodies  of  men  ;  but  still  men  carr  j  about  these  germs  in 
their  clothes,  just  in  the  same  way  that  the  nurse  from  a  fever 
hospital  conveys  contagion  from  the  sick  to  the  healthy,  without 
herself  becoming  affected  with  the  disease. 

Dr.  Sanson,  in  his  recently  published  work,^  expresses  his  belief 
in  the  **  germ  theory^  of  putrefaction,  and  he  considers  the  germs 
to  be  of  vegetable  origin.  With  reapect  to  the  nature  of  the 
materies  morbi  of  contagious  disease  he  says,  **  I  have  been  led  to 
enunciate  the  theory  that  the  poisons  of  spreading  diseases  are 
extremely  minute  living  organisms,  having  the  characteristic  pre- 
dominants  of  vegetable  growths,  analogous  to  the  minute  particles 
of  vegetable  protoplasm,  whose  functions  it  is  to  disintegrate  and 
convert  complex  organic  products,  owing  their  specific  properties 
to  the  special  disease,  not  to  any  botanical  peculiarity,  but  to  the 
characters  implanted  in  them  by  the  soil  in  which  they  first  sprang 
from  innocuous  parents,  and  from  which  they  are  transmitted— 
this  soil  (except  in  the  case  of  their  earliest  origin)  being  the 
fluids  of  the  animal  body." 

In  his  celebrated  lecture  on  *'Dust  and  Disease,"  Dr.  John 
Tyndall  thus  expresses  his  belief  in  the  germ  theory  of  contagious 
diseases : — 

'  *  But  this  is  by  no  means  all.  Besides  these  universally  admitted  cases,  there 
is  a  broad  theory  now  broached  and  daily  growing  in  strength  and  clearness 
—  daily,  indeed,  gaining  more  and  more  of  assent  from  the  most  successful 
workers  and  profound  thinkers  of  the  medical  profession  itself — the  theory, 
namely,  that  contagious  disease  generally  is  of  this  parasitic  character.  If 
I  had  beard  or  read  anything  since  to  cause  me  to  regret  having  introduced  tliis 
theory  to  jour  notice  more  than  a  year  ago,  I  should  here  frankly  express 
that  regret.  I  would  renounce  in  your  presence  whatever  leaning  towards 
the  germ  theory  my  words  might  then  have  betrayed.  Let  me  state  in  two 
sentences  the  grounds  on  which  the  supporters  of  the  theory  rely.  From 
their  respective  viruses  you  may  plant  typhoid  fever,  scarlatina,  or  small- 
pox. VVhat  is  the  crop  that  arises  from  this  husbandry  ?  As  surely  as  a 
thistle  rises  from  a  thistle- seed,  as  surely  as  the  fig  comes  from  the  fig,  the 
grape  from  the  grape,  the  thorn  from  the  thorn,  so  surely  does  the  typhoid 
virus  increase  and  multiply  into  typhoid  fever,  the  scarlatina  virus  into  scarla- 
tina, the  small-pox  virus  into  small-pox.  Wliat  is  the  conclusion  that  sug- 
gests itself  here  ?  It  is  this — that  the  thing  which  we  vaguely  call  a  virus  is 
to  all  intents  and  purposes  a  seed;  that  in  the  whole  range  of  chemical 
science  you  cannot  point  to  an  action  which  illustrates  this  peifect  parallel- 
ism with  the  phenomena  of  life — this  demonstrated  power  of  self-multipli- 
cation and  reproduction.  There  is,  therefore,  no  hypothesis  to  account  tor 
the  phenomena  but  that  which  refers  them  to  parasitic  lite. 

Professor  Huxley,  in  one  of  his  addresses  to  the  British  Associa- 
tion, speaking  of  contagion,  says : — 

There  can  be  no  reason,  then,  for  doubting  that,  among  insects,  contagious 
and  infectious  diseases,  of  great  malignity,  are  caused  by  minute  organisms 
which  are  produced  from  pre-existing  germs,  or  by  Homogenesis ;  and  there 

TA^  Antiseptic  System,     By  Arthur  E.  Sanson,  M.D.    London:  H. 

Oilman,  1871. 
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18  no  reason,  that  I  know  of,  for  belieying  that  what  happens  in  insects  may 
not  take  place  in  the  highest  animals.  Indeed,  there  is  already  strong  eyi- 
dence  that  some  diseases  of  an  extremely  malignant  and  fatal  character  to 
which  man  is  subject  are  as  much  the  work  of  minute  organisms  as  is  the 
jPebrine.  I  refer  for  this  evidence  to  the  very  strikins^  facts  adduced  by  Pro- 
fessor Lister  in  his  various  well-known  publications  on  the  antiseptic  method 
of  treatment.  It  seems  to  me  impossible  to  rise  from  the  perusal  of  those 
publications  without  a  strong  conviction  that  the  lamentable  mortality  which 
so  frequently  dogs  the  footsteps  of  the  most  skilful  operator,  and  those 
deadly  consequences  of  wounds  and  injuries  which  seem  to  haunt  the  very 
walb  of  great  hospitals,  and  are,  even  now,  destroying  more  men  than  die  of 
bullet  or  bayonet,  are  due  to  the  importation  of  minute  organisms  into  the 
wounds,  and  their  increase  and  multiplication ;  and  that  the  surgeon  who 
save  most  lives  will  be  he  who  best  works  out  the  practical  consequences  of 
the  hypothesis  of  Bedi. 

Dr.  Bastian  has  laboriously  endeavoured  to  prove  that  low  forms 
of  animal  life  originate  during  the  decomposition  of  organic  matter ; 
but  a  careful  study  of  the  evidence  which  he  has  published  in 
support  of  his  views  has  not  convinced  me  that  organisms  originate 
spontaneously  under  the  circumstances  which  he  mentions.  If 
Dr.  Bastian  subjected  the  organic  matter  operated  upon  bj  him  to 
a  sufficiently  high  and  prolonged  temperature,  I  believe  no  forms 
of  life  would  appear  in  it  if  air  were  excluded. 

Mr.  A.  Wolff,*  F.R.C.S.,  expresses  his  dissatisfaction  with  the 
existing  theories  in  relation  to  the  intimate  nature  of  contagious 
diseases.  He  contends  that  there  is  not  a  multiplicity  of  zymotic 
poisons,  but  that  ail  diseases  are  molecular  motions  of  varying 
degrees  of  intensity.  A  dissection  wound  is  one  of  the  best  illus- 
trations of  zymotic  action  in  its  simplest  form,  *<  there  being  no 
question  of  a  special  germ  or  vitiated  secretion  ;  so  also  it  is  ob- 
served when  particles  of  textures  which  are  themselves  inflamed 
become  capable  of  secreting  inflammation  in  particles  with  which 
they  have  contact."  Dr.  Wolff  is  of  opinion  that  all  the  pheno- 
mena of  the  zymotic  diseases  are  under  the  control  of  the  ordinary 
physical  laws  which  govern  growth  and  decomposition.  He 
arranges  the  zymotics  into  groups,  the  diseases  in  which  are  con- 
nected by  points  of  resemblance — for  example,  variola,  vaccine, 
and  varicella,  measles  and  scarlatina,  and  so  on.  A  number  of 
persons  placed  together  under  insanitary  conditions,  and  exposed 
to  the  influence  of  decomposing  animal  matter,  will  not  always 
become  affected  with  the  same  zymotic ;  for  the  precise  form  which 
the  disease  may  assume  does  not  depend  upon  the  presence  of  a 
specific  germ,  or  entity,  but  upon  a  variety  of  causes,  such  as,  for 
example,  the  channel  through  which  the  materies  morhi  comes  in 
contact  with  the  healthy  subject 

Notwithstanding  the  very  ingenious  reasoning  of  Dr.  Wolff,  he 
has  not  satisfied  me  that  the  cause  of  cholera  is  to  be  found  in  the 
catalysis  of  ordinary  animal  matter.      As  truly  might  it  be  said 

'  Zymotic  Diseases  ;  their  Correlation  and  Causation,  London :  J.  and  A. 
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tbat  all  the  parasitic  maladies  which  aflect  animals  are  referable 
to  the  attacks  of  a  single  creature  as  to  assert  that  cholera  and 
small-pox  have  a  common  origin.  When  a  zymotic  disease  is 
prevalent,  who  can  doubt  but  tbat  it  is  produced  by  a  special  and 
not  by  a  general  cause  ?  Simple  clecomposing  animal  mutter  may 
produce  some  form  of  disease,  but  could  it,  under  any  circum- 
stances, develope  syphilis,  or  small-pox,  or  rabies  ? 

There  is  no  doubt  as  to  the  epidemic  nature  of  typhoid  fever, 
and  its  contagious  character  is  unquestionable  ;  but  the  cases  where 
it  is  directly  through  air  or  touch  communicated  from  the  sick  to 
the  healthy  are  rare.  Perhaps  this  zymotic  is  one  which  does 
not  admit  of  being  extirpated  by  human  agency.  When  our 
knowledge  of  the  etiology  of  zymotic  diseases  is  more  perfect  than 
it  is,  we  shall  probably  distribute  these  maladies  into  two  groups^ — 
namely,  one  to  include  all  diseases  which  are  only  directly  or  in- 
directly communicated  from  individual  to  individual — syphilis  and 
small- pox,  for  example;  another  in  which  to  place  those  diseases 
which,  though  contagious,  are  sporadic  under  certain  conditions  of 
soil,  climate,  vegetation,  &c.  Miasmatic  fevers,  enteric  fever,  and 
cholera  morbus  are  diseases  which,  possibly,  originate  from  time  to 
time  spontaneously. 

I  have  often  entertained  a  doubt  as  to  the  zymotic  nature  of 
diarrhoea,  or  at  least  as  to  the  propriety  of  placing  it  in  the  same 
category  of  diseases  which  include  smail-pox,  typhoid,  and  scarla- 
tina. It  is  not  probable  that  the  poison  of  this  malady  is  a  specific 
entity  like  the  virus  of  measles  or  cholera.  As  bronchitis  prevails 
in  very  cold  weather,  for  an  obvious  reason,  so  diarrhoea  prevails 
in  summer,  when  fruit  is  abundant.  Dr.  J.  Wyatt  Crane,  of 
Leicester,  contends  Hhat  diarrhoea  is  not  a  true  zymotic,  and  is  not, 
therefore,  in  the  ordinary  sense  of  the  word,  a  preventable  disease. 
Of  course,  so  far  as  private  hygiene  is  concerned,  there  are  many 
means  of  lessening  the  amount  of  diarrhoea  ;  for  example,  by  pay- 
ing attention  to  diet,  so  as  to  avoid  using  foods  which  are  likely  to 
produce  diarrhoea.  Public  hygiene  may  also  do  something  in  the 
direction  of  lessening  the  amount  of  diarrhoea,  by  preventing  the 
sale  of  unsound  food,  and  taking  care  that  the  milk  which  is  so 
largely  used  by  children  is  supplied  to  them  in  a  pure  condition. 
Still,  I  think  that  some  distinction  should  be  made  between 
diarrhoea  and  the  undoubtedly  contagious  diseases. 

*  Report  of  the  Sanitary  Condition  of  Leicester  for  1869,  by  J.  Wyatt 
Crane,  M.D.,  Medical  Officer  of  Health.  Leicester;  J.  and  T.  Spencer.  1870. 
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CHAPTER  XV. 
VACCINATION  AND  RE- VACCINATION. 

Small-pox  has  been  termed  the  type  of  zymotic  diseases.  It  is 
one  of  the  most  fatal,  and  is  certainly  the  most  loathsome  of  the 
contagious  maladies.  Since  its  first  recognised  appearance  amongst 
mankind,  its  victims  have  numbered  many  millions.  No  mention 
of  it  is  made  in  the  writings  of  the  Greeks  or  Romans  ;  and  the 
first  account  which  we  have  of  this  frightful  disease  is  that  given 
by  an  Arabian  medical  writer  of  the  tenth  century,  named  Rhazes. 
Small-pox,  however,  was  probably  known  in  Europe  about  the 
eighth  century,  and  there  is  reason  to  believe  that  it  was  known 
in  England  towards  the  latter  part  of  the  ninth  century.  One  re- 
sult of  the  Crusades  was  to  spread  the  contagium  of  this  disease 
over  the  greater  part  of  Europe.  Early  in  the  sixteenth  century 
it  was  imported  by  the  Spaniards  into  the  New  World ;  and,  ac- 
cording to  Robertson,  so  dreadful  were  its  ravages  in  Mexico,  that 
in  a  short  time  three  and  a-half  millions  of  the  inhabitants  of  that 
country  were  carried  off.  The  isolated  position  of  Iceland  long 
secui^ed  for  that  remote  island  immunity  from  small-pox;  but 
when,  in  1707,  the  disease  did  effect  an  entrance,  it  speedily  de- 
stroyed one-fourth  of  the  inhabitants.  Some  years  later  it  reached 
Greenland,  which,  subsequently,  it  all  but  depopulated. 

The  United  Kingdom  has  suffered  severely  from  small-pox.  In 
1838  no  fewer  than  16,268  persons  succumbed  to  this  disease  in 
England  alone ;  and  although,  owing  to  vaccination  and  to  a  gene- 
ral improvement  in  the  hygienic  condition  of  the  country,  the 
mortality  from  sraall-pox  is  greatly  lessened,  it  still  annually  car- 
ries off  a  large  number  of  victims.  Occasionally,  too,  it  becomes 
epidemic,  as  in  1871-2,  and  slays  many  thousands. 

In  the  year  17y6  an  English  physician,  Dr.  Jenner,  proved  the 
great  fact  by  which  he  has  immortalized  his  name  and  earned  for 
himself  the  lasting  gratitude  of  man — namely,  that  by  inducing 
in  the  human  subject  an  attack  of  the  mild  disease  termed  cow- 
pock,  immunity  might  be  secured  against  the  far  more  deadly 
malady,  small-pox.  '  The  practice  of  vaccination  thus  introduced 
by  Jenner  has  since  been  adopted,  more  or  less  generally,  by  all 
civilized  and  some  semi-civilized  peoples,  and  it  has  superseded  the 
older,  but  inefficacious,  plan  of  lessening  small-pox  mortality — 
namely,  inoculation. 

In  Ireland  the  deaths  from  small-pox  have  steadily  declined 
since  the  practice  of  vaccination  has  become  general  amongst  all 
classes,  and  especially  since  the  passing  of  the  statutes  rendering 
inoculation  illegal  and  vaccination  compulsory.  During  the  de- 
cade ended  in  the  year  1841,  the  deaths  from  small-pox  numbered. 
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in  Ireland,  58,006  persons,  whilst  an  immense  number  of  persons 
must  have  been  blinded  and  seriously  disfigured.  During  the 
next  ten  years  the  deaths  numbered  38,275,  from  which  time  the 
disease  became  less  prevalent,  until,  in  1870,  it  seemed  to  be 
utterly  extinct  in  Ireland.  In  1871  it  became  epidemic  in  France, 
England,  and  other  places,  and  broke  out  with  great  virulence  in 
Ireland,  and,  during  two  years,  destroyed  several  thousand  lives. 
It  has  now  almost  disappeared  from  the  country,  and,  no  doubt, 
the  last  outbreak  was  due  to  the  importation  of  abundance  of  small- 
pox contagion  from  England  and  Scotland, 

It  is  generally  supposed,  before  the  late  outbreak,  that  the  dis- 
appearance of  small-pox  from  Ireland  was  due  to  the  admirable 
manner  in  which  the  dispensary  physicians  have  carried  out  the 
instructions  under  the  Vaccination  Acts,  and  also  to  the  readiness 
which  the  whole  population  exhibited  In  consenting  to  have  their 
children  vaccinated.  In  the  year  1870  it  was  a  general  belief 
that  small-pox  would  not  again  appear  in  Ireland ;  that  it  had 
been  eradicated,  and  that  even  if  a  fresh  supply  of  small-pox  poison 
were  introduced  into  the  country,  the  disease  would  not  spread,  so 
well  protected  was  the  population  by  vaccination.  The  small-pox 
epidemic  of  1870-71  gave  a  rude  shock  to  the  belief  of  many 
persons  in  the  prophylactic  virtues  of  vaccination,  and  even  led  a 
few  persons  to  deny  that  the  operation  was  at  all  serviceable.  In 
England  the  latter  belief  was  far  more  generally  entertained, 
and  even  a  few  physicians  were  to  be  found  amongst  the  anti- 
vaccinators. 

It  might  reasonably  have  been  expected  that  our  knowledge  of 
the  etiology  of  small- pox  and  of  the  advantages  of  prophylaxis  in 
connexion  with  it  would  have  been  greatly  increased  during  the 
recent  epidemic.  This  expectation  has  not  been  fully  realized. 
The  published  statistics  showing  the  mortality  amongst  vaccinated 
as  against  unvaccinated  patients  are  by  no  means  so  abundant  as 
we  could  have  hoped  fur.  This  disappointment  in  the  result  of  the 
general  negligence  of  the  great  body  of  practitioners  is  not  stating 
in  their  certificates  of  death  from  small-pox  whether  the  deceased 
bad  or  had  not  been  vaccinated  ;  and  if  the  former  was  the  case, 
whether  or  hot  the  vaccine  scars  were  imperfect.  The  only 
statistics  relative  to  this  point  are  those  furnished  by  the  hospital 
authorities.  From  these  it  appears  that  a  large  majority  of  small- 
pox patients  admitted  into  hospital  had  been  vaccinated.  In  order 
to  draw  a  correct  conclusion  from  this  fact,  we  should  know  the 
relative  numbers  of  the  vaccinated  and  unvaccinated  amongst  the 
population.  There  are  no  reliable  statistics  in  reference  to  this 
point.  Probably  10  per  cent,  of  the  people  of  England  are  unvac- 
cinated ;  and  if  this  estimate  be  admitted,  it  must  be  conceded 
that  the  protective  influence  of  vaccination  (as  at  present  practised) 
is  by  no  means  so  great  as  we  have  long  been  led  to  believe.  This 
fact  should  be  met  fairly  and  fully  by  sanitarians,  and,  if  possible, 
clearly  accounted  for.    If  we  believe  in  the  protective  influence  of 
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yaccination,  there  is  indeed  but  one  way  to  explain  the  anomaly 
of  80  largo  a  proportion  of  small-pox  cases  being  post-vaccinal^ 
namely,  that  vaccination  is  frequently  not  properly  performed. 

The  authorities  of  the  smali-pox  hospitals,  who  so  candidly 
admit  that  even  so  many  as  87  per  cent,  of  their  patients  had  been 
vaccinated,  yet  show  that  the  mortality  from  the  disease  is  only 
from  5  to  9  per  100  among^^t  the  vaccinated  ;  whilst  it  rises  to  49 
per  cent,  amongst  the  unvaccinated.  We  further  learn  from  this 
source  that  the  mortality  amongst  the  vaccinated  who  exhibit 
marks  of  perfect  vaccination  is  so  low  as  from  0*5  to  2  per  cent. 
It  would  appear,  then,  that  the  reason  why  vaccination  fails  so 
frequently  as  a  preventive  of  small- pox  is  simply  because  the  opera- 
tion is  generally  so  imperfectly  performed.  It  is  therefore  a  matter 
of  great  importance  that  vaccinators  should  pay  the  strictest  atten- 
tion to  the  performance  of  this  operation,  and  to  neglect  no  pre- 
caution likely  to  ensure  its  success.  The  medical  authorities  in 
England  appear  to  believe  that  there  is  great  carelessness  in  vac- 
cination, for  they  have  issued  the  following  code  of  instructions  ta 
the  medical  men  who  perform  the  operation  by  contract : — 

INSTRUCTIONS  FOE  VACCINATORS  UNDER  CONTRACT. 

1.  Except  so  far  as  any  immediate  danger  of  small-pox  may  require,  vac- 
cinate only  subjects  who  are  in  good  health.  As  regards  infants,  ascertain 
that  there  is  not  any  febrile  state,  nor  any  irritation  of  the  bowels,  nor  any 
tinbealthj  state  of  skin ;  especially  no  chafing  or  eczema  behind  the  ears,  or 
in  the  groin,  or  elsewhere  in  folds  of  skin.  Do  not,  except  of  necessity, 
vaccinate  in  cases  where  there  has  been  recent  exposure  to  the  infection  of 
measles  or  scarlatina,  nor  where  erysipelas  is  prevailing  in  or  about  the 
place  of  residence. 

2.  In  all  ordinary  cases  of  primary  vaccination,  if  you  vaccinate  by  separate 
punctures,  make  such  punctures  as  will  produce  at  least  four  separate  good- 
sized  vesicles,  not  less  than  half  an  inch  from  one  another ;  or,  if  you  vac- 
cinate otherwise  than  by  separate  punctures,  take  care  to  produce  local 
effects  equal  to  these  just  mentioned. 

3.  Direct  care  to  be  taken  for  keeping  the  vesicles  uninjured  during  their 
progress,  and  for  avoiding  afterwards  the  premature  removal  of  the  crusts. 

4.  Enter  all  cases  in  your  register  on  the  day  when  you  vaccinate  them, 
and  with  all  particulars  required  in  the  register  up  to  column  nine  inclusive. 
Enter  the  results  on  the  day  of  inspection.  Never  enter  any  results  which 
have  not  been  inspected  by  yourself  or  your  legally  qualified  deputy.  In 
cases  of  primary  vaccination,  register  as  **  successful"  only  those  cases  in 
which  the  normal  vaccine  vesicle  has  been  produced  ;  in  cases  of  re-vaccina- 
tion, register  as  *' successful"  only  those  cases  in  which  either  vesicles,  normal 
or  modified,  or  papules  surrounded  by  areolse  have  resulted.  When  the  vac- 
cination of  an  unsuccessful  case  is  repeated,  it  should  be  entered  as  a  fresh 
case  in  the  register. 

5.  Endeavour  to  maintain  in  your  district  such  a  succession  of  cases  as  will 
enable  you  uniformly  to  vaccinate  with  liquid  lymph  directly  from  arm  to 
arm ;  and  do  not,  under  ordinary  circumstances,  adopt  any  other  method  of 
vaccinating.  To  provide  against  emergencies,  always  have  in  reserve  some 
stored  lymph — either  dry,  as  on  thickly-charged  ivory  points,  constantly  well 
protected  from  damp ;  or  liquid,  according  to  the  method  of  Dr.  Husband, 
of  Edinburgh,  in  fine,  short,  uniformly  capillary  (not  bulbed)  tubes,  hermeti- 
cally sealed  at  both  extremities.  Lymph,  successfully  preserved  by  either 
of  these  methods,  may  be  used  without  definite  restriction  as  to  time ;  but 
with  all  stortd  lymph  caution  is  necessary,  lest  in  timo  it  havo  become  inert, 


Imperfect  Vaccination  149 

or  otiierwise  unfit  for  use.  If,  in  order  to  vaccinate  with  recent  liquid  Ijmph, 
Tou  convey  it  from  case  to  case  otherwise  than  in  hermetically  sealed 
capillary  tubes,  do  not  ever  let  more  than  eight  hours  intervene  before  it  is 
used. 

6.  Consider  yourself  strictly  responsible  for  the  quality  of  whatever  lymph 
you  use  or  furnish  for  vaccination.  Never  either  use  or  furnish  lymph  which 
basin  it  any,  even  the  slightest,  admixture  of  blood.  In  storing  Ijmph,  be 
careful  to  keep  separate  the  charges  obtained  from  different  subjects  and  to 
afiSx  to  each  set  of  charges  the  name,  or  the  number  in  your  register,  of  the 
subject  from  whom  the  lymph  was  derived.  Keep  such  note  of  uU  supplies 
of  lymph  which  you  use  or  furnish  as  will  always  enable  you,  in  any  case  of 
complaint,  to  identify  the  origin  of  the  lymph. 

7.  Never  take  lymph  from  cases  of  rc-vaccination.  Take  lymph  only  from, 
subjects  who  are  in  good  health,  and,  as  far  as  you  can  ascertain,  of  healthy 
parentage ;  preferring  children  whose  families  are  known  to  you,  and  who 
have  elder  brothers  or  sisters  of  undoubted  healthiness.  Always  carefully 
examine  the  subject  as  to  any  e^cisting  skin  disease,  and  especially  as  to  any 
signs  of  hereditary  syphilis.  Take  lymph  only  from  well  ciiaracterized,  un- 
injured vesicles.  Take  it  (as  may  be  done  in  all  regular  cases  on  the  day- 
week  after  vaccination)  at  the  stage  when  the  vesicles  are  full  formed  and 
plump,  but  when  there  is  no  perceptible  commencement  of  areolse.  Open 
the  vesicles  with  scrupulous  care,  to  avoid  drawing  blood.  Take  no  lymph 
which,  as  it  issues  from  the  vesicle,  is  not  perfectly  clear  and  transparent,  or 
is  at  all  thin  and  watery.  From  such  a  vesicle  os  vaccination  by  puncture 
commonly  produces,  do  not,  under  ordinary  circumstances,  take  more  lymph 
than  will  sufiice  for  the  immediate  vaccination  of  five  subjects,  or  for  the 
charging  of  seven  ivory  points,  or  for  the  filling  of  three  capillary  tubes  ; 
and  from  larger  or  smaller  vesicles  take  only  in  like  proportion  to  their  size. 
Never  squeeze  or  drain  any  vesicle.  Be  careful  never  to  transfer  blood  from 
the  subject  you  vaccinate  to  the  subject  from  whom  you  take  lymph. 

8.  Scrupulously  observe  in  your  inspections  QWQvy  sign  which  tests  the 
efficiency  and  purity  of  your  lymph.  Note  any  case  wherein  the  vaccine 
Tesicle  is  unduly  hastened  or  otherwise  irregular  in « its  development,  or 
wherein  any  undue  local  irritation  arises ;  and  if  similar  results  ensue  in  other 
ca.ses  vaccmated  with  the  same  lymph,  desist  at  once  from  employing  it. 
Consider  that  your  lymph  ought  to  be  changed  if  your  cases  at  the  usual  time 
of  inspection  on  the  day-week  after  vacciuation  have  not,  as  a  rule,  their 
vesicles  entirely  free  from  areolae. 

9.  Keep  in  good  condition  the  lancets  or  other  instruments  which  you  use 
for  vaccinating,  and  do  not  use  them  for  other  surgical  operations.  When 
you  vaccinate,  have  water  and  a  napkin  at  your  side,  with  which  invariably 
to  cleau::e  your  iustrumeui  after  one  operation  before  proceeding  to  another. 

In  Ireland  we  have  always  plumed  ourselves  on  our  excellent 
system  of  vaccination;  but  accordin"^  to  the  Report  of  the  Phila- 
delphia Board  of  Health  for  1872,  the  Germans  exceed  us  in  the 
efficacy  of  their  system  of  vaccination. 

The  deaths  among  the  post-vaccinal  cases  of  the  United  States  have  been 
18'85  per  cent. ;  Germany,  13*28  per  cent.;  Ireland,  27*84  per  cent.  The 
deaths  last  year  compared  as  follows  :— United  States,  1G*G2  per  cent.  ;  Ger- 
many, 10  4  per  cent  ;  Ireland,  24  per  cent.  These  figures  all  s4iow  a  very 
marked  difference  in  favour  of  the  vaccinations  perlurmed  in  Germany. 
Uhe  ditferencc  is  even  greater  than  can  be  accounted  fur  by  the  other  fact 
which  we  have  already  shown,  namely,  that  natural  small-pox  is  least  fatal 
among  the  Germans.  We  must,  therefore,  conclude  that  vaccination,  as 
performed  in  Germany,  posse&ses  greater  efficacy  than  as  performed  in  either 
of  the  other  countries.  The  question  then  arises — what  is  the  cause  of  this 
difference  ?  This  question  leads  us  to  consider  the  modes  of  practising  vac- 
cination in  Germany.  We  are  informed  that  the  practice  there  is  to  use 
eighth- day  lymph,  and,  as  far  as  possible,  arm-to-arm  vaccination  is  prac- 
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tised.  Eighth-daj  Ijmph,  taken  directly  from  the  arm,  we  are  prepared  to 
saj,  is  far  superior  to  the  crust,  if  not  hovine  virus  itself.  The  minimnni 
number  of  failures  will  follow  the  use  of  this  lymph.  It  will  succeed  where 
the  crust  has  failed,  and,  as  we  believe,  will  never  give  rise  to  spurious 
results,  providing  the  precaution  is  observed  to  select  nothing  but  the  clear 
lymph  from  a  vesicle  that  has  not  passed  beyond  its  eighth  day  of  develop- 
ment. 

There  is  another  peculiarity  about  the  German  mode  of  practising  vacci- 
nation, namely,  ingrafting  upon  the  arm  numerous  vesicles.  It  appears  to 
be  the  practice  in  Germany  to  make  at  least  six  insertions — three  on  each 
arm.  We  not  unfrequently  find,  by  examining  the  arms  of  German  patientSi 
that  even  a  larger  number  have  been  made.  One  patient  exhibited  seven- 
teen (17)  distinct  cicatrices;  another,  five  square  inches  of  vaccine  scars. 
It  has  been  stated  by  high  authority,  and  statistics  even  are  not  wanting  to 
show,  that  the  efficiency  of  vaccination  is  in  proportion  to  the  number  of  in- 
sertions. If  this  is  true,  there  is,  then,  no  reason  why  German  subjects 
should  not  enjoy  the  highest  degree  of  protection. 

These  two — the  use  of  fresh  eighth-day  lymph  and  the  ingrafting  upon 
the  arm  numerous  vesicles — are  the  peculiarities  which  characteriase  the 
German  mode  of  practising  vaccination.  The  German  subjects,  therefore, 
must  owe  their  better  protection  to  one  or  the  other  of  these,  or  both  com- 
bined. 

We  desire,  however,  in  this  connection  to  add,  that  we  do  not  believe  the 
efficiency  of  vaccination  is  so  materially  increased  by  numerous  insertions  as 
has  been  supposed.  We  have  some  statistics  to  present  hereafter,  which,  in 
a  measure,  will  sustain  this  opinion.  We  believe  that  the  Germans  owe  their 
better  protection  more  to  the  quality  of  the  virus  which  they  use  than  to 
the  numerous  insertions  which  they  make.  A  vaccine  vesicle  resulting 
from  the  use  of  fresh  eighth-day  lymph  must  needs  he  of  genuine  quality. 
It  will  be  followed  by  a  typical  cicatrix,  and,  therefore,  as  our  statistics 
show,  the  greatest  protection  possible  has  been  conferred. 

By  returning  to  the  table  we  find  that  the  deaths  among  the  patients  pre- 
senting good  cicatrices  compare  as  follows  : — United  States,  10'24  percent. ; 
Germany,  7*2  per  cent. ;  Ireland,  15*56  per  cent  Last  year  they  compared 
as  follows :— United  States,  7 '55  per  cent. ;  Germany,  11*7  per  cent. ;  Ire- 
land, 13*33  per  cent 

The  deaths  among  those  presenting  fair  cicatrices  compare  as  follows  :— 
United  States,  12  per  cent. ;  Germany,  8  per  cent. ;  Ireland,  40  per  cent. 
Lastyear  as  follows:— United  States,  18*6  per  cent.;  Germany,  11*32  per 
cent. ;  Irelaad,  20  per  cent 

The  deaths  among  those  presenting  poor  cicatrices  compare  as  follows  : — 
United  States,  32*67  per  cent.  ;  Germany,  25*92  per  cent;  Ireland,  45*83 
percent.  Last  year  as  follows  : — United  States,  24*85;  Germany,  8*1  per 
cent. ;  Ireland,  37*5  per  cent 

Dr.    Malady    Burke,   Medical    Registrar,    said    very   sagely 
when    examined   before  a    Parliamentary    committee  on   vacci- 
nation, that  no  safe  conclusion  could  be  arrived  at  relative  to 
the  protective  influence  of  vaccination  in  Ireland  until  it  was 
tested  by  the  occurrence  of  an  epidemic.     The  epidemic  came 
shortly  afterwards,  and  in  Dublin  alone  ten  thousand  cases  of  small- 
pox (out  of  a  population  of  314,666  persons)   had  occurred  in  a 
year,   and   more   than   a  thousand   persons  fell  victims    to  the 
disease.     At  first  the  cases  of  small-pox  were  confined  to  the 
poorest  and  most  crowded  localities  ;  but  soon  it  had  invaded  the 
most  fashionable  quarters  of  the  city,  and  attacked  persons  amongst 
the  highest  as  well  as  the  lowest  ranks  of  society.     I  collected  in 
1872  a  few  statistics  relative  to  that  outbreak  and  published  them  in 


Statistics  ofSmalUpox.  151 

the  Dublin  Journal  of  Medical  Science.    I  reprodnce  some  of 
them  here,  as  well  as  statistics  of  small-pox  obtained  in  other  places. 

The  city  of  Dublin  is  divided  into  two  poor-law  unions,  each  of 
which  includes  a  few  suburban  districts.  Dr.  Bumside,  one  of  the 
physicians  to  the  South  Dublin  Union  Small-pox  Hospital^  informed 
me  that  from  November  the  15th,  1871,  at  which  time  the  epidemic 
was  beginning  to  assume  large  proportions,  until  the  1 1th  April, 
742  cases  of  small -pox  were  admitted  into  that  hospital.  Of  these, 
152  died-— nearly  17  per  cent,  of  the  cases  of  admission.  About  80 
per  cent,  of  the  total  cases  were  *'  modified,"  and  20  per  cent  con- 
fluent, at  least  on  the  face.  Of  purpuric  cases,  the  per  centage 
was  between  5  and  6,  and  although  in  a  few  of  these  cases  there 
was  recovery,  the  great  majority  rapidly  terminated  fatally.  Out 
of  the  742  cases,  596  were  vaccinated  in  some  way,  and  of  the 
latter  64  terminated  fatally.  "  Of  re-vaccinated  cases,"  says  Dr. 
Bumside,  '*  I  cannot  say  I  saw  the  disease  occur  in  one  when  I 
could  positively  state  that  re-vaccination  had  been  thoroughly  per* 
formed  prior  to  infection."  Dr.  Burnside  states  that  he  has  seen 
mild  cases  of  small-pox  amongst  the  unvaccinated,  but  they  were 
exceptional;  the  mortality  amongst  the  146  unvaccinated  cases 
amounted  to  88  per  cent. 

Dr.  Joseph  E.  Kenny,  Visiting  Physician  to  the  Small-pox 
Hospital  (Sheds)  established  by  the  North  Dublin  Union,  furnished 
me  with  the  following  statistics : — 

Total  number  admitted  into  North  Union  Small-pox  Sheds  fh)m  28th 
October,  1871,  to  20th  April,  1872,  544. 

Vaccinated  ...  ...  ...        442 

Total  ...  ..  544 

Died  113,  or  20*77  per  cent. 

Number  of  deaths  m  imvaccinated  and  doubtM  classes,  70  or  68*62  per 
cent. 

Number  of  deaths  in  vaccinated  class,  43,  or  9*72  per  cent. 
The  total  is  thus  divided  as  to  sexes  : — 

Jxlales  ...  ...  •••  .••        olo 

Females        ..  ...  ...  ...        231 

Total        ...  ...  ...        544 

Died,  males.  46,  or  24'2  per  cent. 
„     females,  37,  or  16*08  per  cent. 

There  was  a  greater  number  over  than  under  14  years  of  age. 
The  proportion  of  purpuric  cases  was  very  large,  and  in  all  such 
cases,  when  well  marked,  the  result  was  fatal. 

With  regard  to  those  cases  which  are  marked  as  doubtful  as  to 
vaccinatiou,  Dr.  Kenny  says: — "1  mean  by  that  to  express  that 
I  could  not  diseover  any  marks,  and  the  history  given  by  patients 
or  friends  was  too  uncertain  to  be  reliable.  The  weight  of  evidence 
m  those  cases  is,  in  my  opinion,  in  favour  of  their  not  having  been 
vaccinated.  In  four  cases  the  attack  of  small-pox  was  the  second 
experienced  by  the  patients.  In  no  case  have  I  seen  a  third  attack. 
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The  intervals  in  the  above  four  cases  varied  from  12  to  65  years. 
In  only  two  cases  has  re-vaccination  been  performed,  or,  what 
amounts  to  the  same  thing,  primary  vaccination  done  within  a 
period  of  three  or  four  years.  In  both  these  cases  the  disease  was 
in  its  very  mildest  form.  I  have  seen  seven  cases  where  re- vaccina- 
tion was  performed  within  ten  days  of  the  attack  of  small-pox,  but 
after,  in  each  case,  full  exposure  for  several  days  to  not  only  the 
infection,  but  also  contagion  of  small-pox.  In  two  of  these  cases 
the  disease  was  very  severe,  and  in  one  it  proved  fatal.  My  ex- 
perience of  vaccination  as  a  prophylactic  against,  or  a  modifier  of, 
an  impending  attack  of  small-pox  does  not  coincide  with  that  of 
Dr.  Furley,  as  published  by  him  some  time  ago.  The  cases  I  quote 
above,  and  about  eight  others  in  which  I  vaccinated  the  patients 
myself,  do  not  support  his  theory  on  the  subject,  viz.,  that  vacci- 
nation, if  done  either  in  the  incubating  stage  of  an  attack,  or  even 
when  the  papules  have  appeared,  tends  to  cut  short  or  otherwise 
'  favourably  modify  the  type  of  the  disease.  I  do  not  think,  as  far 
as  my  experience  goes  on  the  matter,  that  this  most  desirable  result 
is  produced  by  bis  operation.  I  had  tried  it  last  November, 
several  months  before  he  had  made  public  his  observations.  The 
subject,  however,  is,  I  think,  worthy  of  further  investigation.  I 
cannot  too  strongly  express  myself  in  favour  of  re-vaccination, 
which  I  believe  should'be  at  least  a  decennial  operation." 

Dr.  William  Moore,  King's  Professor  of  Medicine  in  the  Uni- 
versity of  Dublin,  informed  me  that  he  had  37  cases  of  small-pox 
under  his  care  at  Sir  Patrick  Dun's  Hospital.  Of  these  one  (a 
middle-aged  woman)  was  re-vaccinated,  31  were  vaccinated,  2  had 
previous  attacks  of  small-pox  and  had  also  been  vaccinated,  and  3 
were  non- vaccinated.  The  re-vaccinated  patient  died  from  con- 
fluent small-pox  ;  one  of  the  patients  (a  woman  aged  44),  who  had 
previously  suffered  from  smalJ-pox,  recovered  after  a  mild  illness ; 
the  other  case,  that  of  a  man  aged  20,  was  severe,  being  semi-con- 
fluent and  purpuric.  Of  the  3  un vaccinated  cases,  1  (a  child  aged 
5  years),  died,  another  had  a  severe  attack,  aud  the  third  (a  child 
aged  3  years)  appears  to  have  a  mild  attack,  as  it  remained  in 
hospital  oilly  5  days.  Of  the  31  vaccinated  cases,  1  (a  woman 
aged  38)  was  confluent  and  purpuric,  and  terminated  fatally  ;  the 
remaining  29  were  modified,  and  for  the  greater  part  mild. 

We  learn  from  Dr.  Moore's  cases,  although  they  are  not  nume- 
rous, that  small-pox  is  rendered  less  fatal  by  vaccination,  for,  in- 
cluding the  re-vaccinated  cases,  only  2  deaths  occurred  out  of  31 ; 
whilst  out  of  3  non-vaccinated  cases,  1  died.  It  is  remarkable  that 
the  only  case  of  small-pox  after  re-vaccination  admitted  should 
have  proved  fatal ;  but  it  appears  that  this  woman  had  been  attend- 
ing her  husband,  who  was  ill  with  small-pox,  and  had  been  re-vac- 
cinated whilst  exposed  to  variolous  infection.  When  admitted  she 
had  vaccinia  and  small-pox  at  the  same  time,  and  it  is  more  than 
probable  that  the  virus  of  the  latter  disease  bad  entered  her  blood 
before  she  had  been  vaccinated.     It  is  also  rather  remarkable  that 
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amongst  37  cases  of  small-pox  there  should  be  two  patients  who 
had  previously  saffered  from  the  disease.  We  need  not,  therefore, 
be  surprised  to  find  cases  of  small-pox  occurring  amongst  those 
who  have  been  thoroughly  re-yaccinated ;  for  surely  an  attack  of 
▼ariola  ought  to  afford  greater  protection  from  a  second  one  than 
vaccination  could  reasonably  be  expected  to  confer. 

Dr.  Moore  says  in  the  statement  which  he  has  kindly  given  to 
me-^*'  I  may  take  this  opportunity  of  mentioning  that  I  believe  in 
the  antiseptic  properties  of  the  sulphides,  and  especially  of  sulphu- 
rous acid,  which  I  have  given  in  almost  every  case,  both  public  and 
private,  I  have  been  c^led  on  to  treat.  In  addition,  where  one 
case  has  occurred  in  a  family  I  have  given  it  to  the  other  healthy 
members  as  a  '^  prophylactic,"  which,  coupled  with  other  due  quar- 
antine precautions  (I  believe),  has  tended  to  prevent  the  spread  of 
the  disease." 

Dr.  Grimshaw,  one  of  the  physicians  of  Cork-street  Fever  Hos- 
pitals, furnished  me  with  the  following  statistics  relative  to  the  ad- 
mission of  small-pox  patients  into  that  institution.  From  the  1st 
April,  187 1»  until  31st  March,  1872,  the  admissions  amounted  to 
425.  Of  these  the  vaccinated  patients  were  334,  of  whom  35  died; 
and  the  non-vaccinated  cases  number  91,  no  fewer  than  70  of  which 
terminated  fatally.  No  case  of  small-pox  after  undoubted  re- vac- 
cination was  admitted.  These  statistics  having  been  made  out  in 
the  latter  part  of  April  may  be  regarded  as  a  full  account  of  the 
termination  of  the  cases  admitted  during  March. 

Dr.  Lyons,  one  of  the  physicians  of  the  Hardwicke  Fever  Hos- 
pital, reaul  a  paper  on  the  statistics  of  small-pox,  at  a  meeting  of 
the  Medical  Society  of  the  King's  and  Queen's  College  of  Physi- 
cians in  Ireland,  held  on  the  I7th  April,  1872,  From  this  paper  I 
select  the  following  statistics  relative  to  admissions  into  the  Hard- 
wicke Fever  Hospital,  Dublin :— - 

Total  nmnber  of  admissionB —  >     «  aq^    S  ^^  Males. 
1841-1871  J     ^»^^    i  636  Females. 

^^*"&.r^    :;;        :::   *'285f     l»296-21-99  per  cent. 


Vaccinated     322) 

Not  yaccinated  259  >     1,296. 

Unspecified     715) 


AGES. 


Under  5  years,          

... 

152 

Over  5and  under  15 

••• 

896 

,y               lO                     ,y                          Af                            **. 

.. « 

288 

„     20        „          40 

... 

442 

,,        4v            ,,               Ov                ..• 

... 

17 

,,           60                y|                     oO                       ... 

... 

1 

80  and  upwards 

•*• 
••• 

0 

Gross  total 

1.296 
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The  following  figures  will  show  the  distribution  of  the  mortality  :-^ 

Died.  Per  Cent. 

Of  the  re-yaccinated  ( 3  in  all)  0 

Of  the  542  vaccinated        ...  60,  all  confluent,  of] 

whom  20  were  | 
also  purpuric    1 11.2J, 
4,  not  confluent,  of  j 
whom  3  were  • 
also  purpuric  J 

Of  the  doubtfiil  vaccinated  (4  in  all)  2  ^ 

Ofthe66non.vaccinated  {tinoSuent      T' 

120 

The  mean  mortality  was  1 1*82  per  cent,  of  those  vaccinated.  Of 
the  non-vaccinated,  inclading  the  doubtful  cases,  the  mortality  was 
as  high  as  78*57  per  cent,  which  is  the  most  powerful  argument 
that  can  possibly  be  adduced  in  favour  of  the  salutary  influence  of 
vaccination.  Our  mortality  in  this  respect  diflPers  from  the  recorded 
mortality  in  other  epidemics.  Thus,  on  the  total  admissions  into 
the  London  Small-pox  Hospital  for  ten  years  the  averag^e  morta- 
lity was  21*44  per  cent;  of  vaccinated  with  cicatrices  the  morta- 
lity was  only  7  per  cent. ;  and  of  the  total  unvaccinated  the  mor- 
tality was  only  36  per  cent. 

The  following  summary  shows  the  admissions,  deaths,  and  per- 
centage of  mortality  at  the  quinquennial  periods  of  life : — 


Mean. 


Admitted. 

Deaths. 

Per-centage 
mortality. 

Foetus  in  utero,  mothers 

admitted  pregn 

ant. 

6 

1 

16.66 

Under  1  year, 

5 

1» 

20-0 

1  to  5  years, 

13 

6 

4615 

5  to  10 

50 

7 

140 

10—  15 

110 

17 

15-45 

15  —  20 

201 

27 

13-43 

20  —  25 

119 

27 

23-52 

25  —  30 

55 

15 

27-27 

30  —  35 

21 

9 

42-85 

35  —  40 

23 

3 

13-04 

40  —  45 

5 

2 

40-00 

45  —  50 

4 

3 

75O0 

50  —  55 

2 

2 

100-00 

55  —  60 

._ 

^^ 

^^^ 

60  —  70 

4 

1 

25-00 

.15-83 


24-77 


53-83 


612  120 

Careful  inspection  of  the  above  figures  will  show  that  so  far  this  has 
been  a  young  epidemic,  or  rather  an  epidemic  amongst  the  young,  swooping 
upon  and  cutting  down  the  very  flower  of  the  population. 

Thus,  of  the  612  cases  recorded  379  were  of  and  under  20  years  of  age,  of 
whom  68  died,  or  in  the  proportion  of  15-30  per  cent. ;  218  were  between  20 
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and  40,  of  whom  54  died,  or  24*77  per  cent. ;  15  onlj  were  of  ages  between 
40  and  70,  of  whom  8  died,  or  in  the  proportion  of  53*33  per  cent.  Of  the 
120  deaths,  112  were  of  persons  at  and  under  40  years  of  age,  of  whom  a 
fraction  oyer  half  were  at  and  under  20  years  of  age. 

Taken  jear  by  year,  the  figures  representing  admissions  and  deaths  are, 
in  many  instances,  too  small  to  admit  of  any  legitimate  conclusions  being 
drawn  from  them ;  but  the  results  are  so  singular  at  some  of  the  early  peripds 
of  life,  that  at  the  risk  of  appearing  prolix  1  give  the  returns  of  age  year  by 
year.  They  may  serve  as  a  means  of  comparison  or  illustration  for  other 
statistical  records,  by  other  gentlemen  connected  with  this  Association,  from 
whom  we  have  reason  to  expect  very  important  contributions  to  the  history 
of  the  present  epidemic. 

Though  imposing  on  others  the  same  cautions  I  do  upon  myself  withr  re- 

gard  to  these  figures,  I  may  yet  be  permitted  to  point  to  the  comparatively 
ehter  mortality  amongst  children  under  1  year  to  the  very  heavy  mortality 
0150  per  cent,  amongst  those  at  5  years  of  age ;  to  the  comparatively  small 
mortality  at  10  years,  only  9*52  per  cent. ;  to  the  very  heavy  mortality  at 
19,  20,  21,  and  22  years  ;  to  the  still  weightier  fatality  at  25,  viz.,  37*50  per 
cent,  and  at  26,  33 '33,  and  to  the  severe  incidence  of  the  epidemic  as  a 
fatal  malady  at  the  ages  between  31  and  40  inclusive,  namely  27*27  per 
cent 

The  epidemic  has  not  been  with  us  as  young  an  epidemic  as  it  has  been 
at  former  periods  and  in  other  places.  Thus,  in  the  London  epidemic,  of 
9,762  individuals  who  died  of  small-pox  in  1837-38,  7,340  were  under  5  years 
of  age — a  far  larger  proportion  than  our  hospital  returns  show ;  1,668  were 
between  5  and  15 ;  528  were  between  15  and  30 ;  210  were  between  30  and 
70 ;  16  were  upwards  of  70.  Of  2,285  deaths  in  London  from  small-pox  in 
1840-41,  2,060  were  under  15  years  of  age,  showing  a  very  remarkable 
mortality  in  that  institution  at  those  very  early  ages,  and  far  greater  than 
the  mortality  of  similar  ages  in  this  epidemic,  so  far  as  can  be  judged  of  by 
the  records  of  one  hospital. 

Of  541  vaccinated  patients  admitted  into  the  Hardwicke  Hos- 
pital, only  61,  or  11*44  per  cent,  died;  in  3  re-vaccinated  cases 
there  was  no  death  ;  and  of  66  non-vaccinated,  and  4  doubtfully 
vaccinated,  cases,  53,  or  76*10  per  cent.,  terminated  fatally. 

Dr.  A.  O*  Speedy,  one  of  the  medical  officers  of  a  large  dispen- 
sary district  in  one  of  the  poorest  localities  of  the  city,  treated 
nearly  400  small-pox  patients  at  their  own  homes.  Not  one  of 
these  had  been  re-vaccinated.  Dr.  Thomas  Purcell,  another  of 
the  poor-law  medical  officers,  who  treated  several  hundred  cases  of 
small-pox,  did  not  meet  with  a  single  case  of  re- vaccination. 

The  statistics  of  small-pox  and  vaccination  relative  to  the  pre- 
sent epidemic  of  small-pox  which  I  have  collected  plainly  show 
that  vaccination  is  unquestionably  a  protection  against  small- pox. 
It  is  idle  to  assert  that  persons  thoroughly  vaccinated  enjoy  per- 
fect immunity  from  this  disease :  all  that  can  fairly  be  claimed 
for  vaccination  is  that  it  greatly  lessens  that  '*  receptivity"  which 
appears  to  be  a  factor  in  contracting  the  disease. 

The  experience  of  the  public  schools  in  the  city  of  New  York  the  past 
year  has  shown  that  in  the  midst  of  an  unusually  severe  and  widespread  pre- 
valence of  small-pox,  and  which  attacked  upwards  of  2,000  persons  in  more 
than  1,400  houses,  the  240,000  school-children  of  the  city  have  remained  so 
lecnre  from  the  contagion  that  scarcely  a  death,  and  only  a  very  few  cases  of 
the  disease,  have  occurred.  Not  a  case,  indeed,  has  been  ascertained  in 
which  a  child,  with  approved  vaccination,  has  died  of  the  disease  out  of  this 
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yast  number  of  pupils.  Bat  in  a  single  ragged  school,  containing  150  pupils, 
only  50  of  which  were  found  to  bear  any  mark  of  vaccination  at  the  first 
inspection,  more  cases  of  small-pox  occurred  in  a  single  fortnight  after  the 
first  case  than  have  occurred  in  all  the  well-vaccinated  school-children  in 
the  city  in  a  year.  —Bulletin  of  (he  New  York  Academy  of  Medicine,  1870. 

In  his  BDDual  report  on  the  health  of  Liverpool  for  the  year 
1871,  Dr.  Trench  traces  the  recent  epidemic  of  small-pox  in  that 
city  to  the  arrival  of  a  ship  from  Gallicia.  Two  Spanish  sailors 
had  sickened  at  sea  with  small- pox  in  this  ship,  and  on  her  arrival 
at  Liverpool  they  were  sent  to  hospital.  From  these  patients  the 
contagion  appears  to  have  heen  propagated  throughoat  the  city  ; 
but  the  supply  of  contagion  was  kept  up  by  fresh  arrivals  of  infected 
ships.  At  first  30  per  cent,  of  the  cases  of  small-pox  were  amongst 
seamen.  The  influence  of  vaccination  as  a  prophylactic  was  clearly 
shown  in  Liverpool.  Amongst  the  cases  of  small-pox  where  there 
was  doubtful  vaccination  the  mortality  was  56*4  per  cent. ;  where 
the  patients  had  one  visible  cicatrix  the  deaths  amounted  to  14*9 
per  cent. ;  where  two  cicatrices  were  visible  the  mortality  was  9*8 
per  cent. ;  and  lastly,  in  the  case  of  those  who  had  three  cicatrices, 
the  deaths  were  at  the  rate  of  7  per  cent. 

The  Lancet  for  March  30tfa,  187^,  contains  a  report  by  Dr.  J. 
Harris  Ross  on  the  recent  epidemic  of  small-pox  in  Brighton.  271 
cases  were  treated  in  the  Workhouse  Hospital^  and  careful  notes 
were  taken  of  258  of  them;  of  these  105  were  un  vaccinated  and 
153  were  vaccinated.  The  mortality  was  28*9  per  cent,  amongst 
the  un  vaccinated,  and  1*99  amongst  the  vaccinated  patients.  146 
un  vaccinated  patients  were  treated  at  their  homes,  and  of  these 
88*3  per  cent.  died.  Of  247  post- vaccinal  cases  treated  at  private 
houses,  32  (12*9  per  cent.)  proved  fatal. 

It  would  appear  that  re-vaccinated  persons  are  less  liable  to 
contract  small-pox  than  persons  of  the  same  age  who  are  only 
protected  by  primary  vaccination.  This  to  a  great  extent  may  be 
due  to  the  second  operation  being  more  carefuUy  performed ;  for  it 
is  generally  conceded  that  some  years  ago  vaccination  was  often 
very  imperfectly  carried  out.  Since  the  early  part  of  1870  many 
thousand  persons  have  been  re-vaccinated  in  Dublin,  and  yet  we 
rarely  hear  of  re- vaccinated  persons  contracting  variola,  although 
at  least  3  per  cent,  of  the  whole  population  has  suffered  from  this 
disease.  There  are  several  thousand  soldiers  stationed  in  Dublin, 
and  there  has  been  only  a  few  cases  of  small-pox  amongst  them, 
although  they  are  of  an  age  which  is  favourable  to  the  reception  of 
the  disease.  No  doubt,  the  exemption  of  these  soldiers  from  the 
epidemic  is  to  a  great  extent  due  to  the  fact  that  they  are,  with 
few  exceptions,  re- vaccinated. 

During  the  epidemic  in  London,  6,221  patients  were  treated  in 
the  Hampstead  Hospital.  Dr.  Grieve  gives  us  some  interesting 
statistics  relative  to  these  cases.  Of  these,  1,248  were  without 
marks  of  vaccination,  and  amongst  them  the  mortality  was  51*12 
per  cent.     The  deaths   amongst  the  4,973   vaccinated  patients 
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amounted  to  667)  or  at  the  rate  of  11*4  per  cent.  The  percent- 
age of  deaths  amongst  both  the  vaccinated  and  unvaccinated,  taken 
together,  was  19*36,  a  higher  ratio  than  has  been  observed  during 
recent  epidemics. 

The  mortality  amongst  the  patients  who  had  but  one  vaccine 
scar  was  17  *39  per  cent. ;  amongst  those  the  deaths  were  12*17 
percent.  Of  the  patients  showing  three  scars,  10*15  percent, 
succumbed;  and  the  deaths  were  only  8*38  per  cent,  amongst 
those  who  had  four  marks.  Lastly,  the  mortality  sank  so  low  as 
6*43  in  the  case  of  those  who  exhibited  five  or  more  cicatrices. 
Dr.  Grieve  concludes  from  these  statistics  that  to  obtain  even  a 
fair  average  amount  of  protection  it  is  necessary  to  cut  in  three 
places,  and  that  it  is  advantageous  even  to  exceed  that  number. 
The  patients  observed  in  relation  to  the  number  of  marks  amounted 
to  3,555. 

Out  of  6,221  cases  of  small-pox  there  were  only  three  in  which 
there  was  any  satisfactory  evidence  of  re- vaccination.  The  nurses 
and  servants  in  the  hospital  were  re- vaccinated,  and  none  of  them 
contracted  small-pox,  though  much  exposed  to  its  contagion.  Dr. 
Grieve  believes  that  re-vaccination  is  a  sure  protection  against 
small-pox,  but  to  be  efficacious  it  must  be  performed  after  the 
age  of  fifteen  years.  Cases  of  variola  subsequent  to  re-vaccinatioa 
are  merely  the  ei^ceptions  that  prove  the  rule ;  they  are  more  un- 
common than  second  small-pox,  and  differ  also  in  this  way,  that 
whereas  the  latter  are  frequently  severe  and  sometimes  fatal,  the- 
former  are  very  mild  indeed. 

The  greatest  mortality  occurred  amongst  those  persons  whose 
occupations  conduced  most  to  intemperance,  or  which  exposed  them 
continuously  to  a  high  temperature. 

According  to  Dr.  Guttstadt'  vaccination  is  much  neglected  in 
Berlin,  and  during  the  epidemic  of  small-pox  in  1871-72,  6,478 
perished  from  the  disease.  He  estimates  that  14  per  cent,  of  the 
unvaccinated  inhabitants  contracted  small-pox,  whilst  only  2  per 
cent,  of  those  vaccinated  caught  the  disease.  The  mortality  was- 
42  per  cent,  amongst  the  unvaccinated,  16  pef  cent,  in  the  case  of 
the  vaccinated,  and  15  per  cent,  amongst  the  re-vaccinated^ 
There  was,  however,  reason  to  believe  that  re-vaccination  was  in 
many  instances  not  successfully  performed. 

We  learn  from  the  Gazetta  Medica  Lombardia  for  February 
17th,  1872,  the  following  statistics  relative  to  the  vaccination  and 
small-pox  in  Milan  during  the  year  1871  : — 

The  total  number  of  vaccinations  performed  under  the  auspices 
of  the  Milan  municipality  (**  animal"  vaccine  virus  being  employed), 
between  January  1  and  December  31,  1871,  was  17,069.  Of 
these  1,504  were  vaccinations  of  children,  of  which  1,270  were 
successful  in  their  results,  4  were  spurious,  35  failed,  and  195  were 
not  verified.     There  were  also  15,565  adults  re- vaccinated,  the 

*  Transacliong  of  Berlin  Medical  Society,  Dec,  1872. 
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results  being  successful  in  6,039»  spurious  in  435,  and  unsaccessful 
in  3,814,  while  in  6,227  thej  were  not  verified.  Among  these 
15,5J55  re-vaccinations  there  were  only  68  cases  in  which  variola 
in  a  mild  form,  or  varioloid,  appeared. 

At  a  meeting  of  the  Epidemiological  Society  (London),  held  on 
the  8th  of  March,  1871,  Dr.  Whitmore  stated  that  the  result  of 
a  house-to-house  visitation  in  Marylebone  showed  that  5  per  cent 
of  the  children  were  not  vaccinated  and  7  per  cent,  were  imper- 
fectly vaccinated ;  and  further,  that  the  public  vaccinators  were 
chieny  responsible  for  the  imperfect  attempts.  It  is  more  than 
likely  that  in  most  of  the  cases  of  those  vaccinated  persons  who 
die  from  variola  the  vaccine  operation  had  not  been  properly  per- 
formed. It  is  certainly  incumbent  upon  all  vaccinators,  public 
and  private,  to  satisfy  themselves  fully  that  their  work  has  been 
successfully  accomplished. 

With  respect  to  re-vaccination,  I  am  inclined  to  share  the  opi- 
nion of  those  who  consider  that  it  is  almost  as  necessary  as  primary 
vaccination.  I  agree  with  Dr.  Seaton  when  he  says : — *'  What  a 
powerful  means  we  have  in  the  re-vaccination  of  adults,  not 
merely  for  repairing  anything  which  was  defective  in  a  first 
vaccination,  but  also  for  extinguishing  the  susceptibility  to  small- 
pox which  may  re-arise  among  an  uncertain  portion  even  of  the 
well  vaccinated,  is  now  a  matter  of  familiar  observation.  Mar- 
son's  experience  with  regard  to  his  nurses  and  servants  has  been 
confirmed  by  the  experience  of  all  the  metropolitan  asylums  dar- 
ing this  epidemic.  Not  one  of  their  re-vaccinated  inmates  or 
employes  has  sufiered ;  and  two  or  three  apparent  exceptions  have 
but  proved  the  rule,  for  they  were  in  persons  in  whom,  on  one 
ground  or  another,  re-vaccination  had  not  been  done.  Re-vacci- 
nation, I  need  scarcely  say,  requires  that  we  should  bring  to  its 
performance  all  the  care  and  all  the  pains  to  ensure  success  which 
are  given  to  a  primary  case ;  and  this  is  almost  tantamount  to 
saying  that  it  ought  not  to  be  left  to  be  done  at  times  of  epide- 
mics, and  when  people  are  under  the  influence  of  panics.  What  1 
have  long  endeavoured  to  urge  as  essential  for  complete  protection 
is  a  thoroughly  good  vaccination  in  infancy,  as  the  sheet-anchor, 
and  a  careful  re-vaccination  after  puberty,  so  conducted  as  to  give 
evidence  that  the  lymph  is  absorbed,  and  repeated,  if  necessary, 
till  that  result  is  obtained.  The  re-vaccination  should  be  done  as 
systematically  about  sixteen  years  of  age  as  the  primary  vaccina- 
tion is  at  sfx  weeks  or  two  months,  and  with  this,  when  successful 
•  to  the  extent  which  I  have  stated,  people  may  rest  content." 

M.  Michel  Levy,  in  an  official  report^  on  small-pox  for  the  years 
1865  to  1870  inclusive,  shows  from  statistical  data  the  great 
advantages  resulting  from  vaccination,  both  primary  and  repeated, 
and  especially  the  latter. 

^  Given  in  extenso  in  Annales  d'Hygiene  Fubliqae  et  de  Medecine  Leeale. 
Paris,  April,  1871. 
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That  eminent  sanitarian,  Dr.  Thomas  Logan,  of  the  Board  of 
Health,  California,  in  reporting  on  the  epidemic  of  variola  in  that 
State,  says : — 

I  believe  that  the  reasons  why  small-pox  has  been  so  universally  prevalent 
in  our  State  are  to  be  found  not  only  in  the  imperfect  manner  in  which 
Taccination  has  been  performed,  but,  without  absolutely  commitling  myself 
to  the  doctrines  of  Hcbra,  also  because  of  the  pre- conceived  harmlessness 
entertained  respecting  varicella  or,  at  all  events,  because  of  the  difficulty  of 
diagnosticating  from  it  by  any  definable  marks  some  of  the  irregular 
varioloid  affections.  And  in  this  connection  I  would  take  occasion  once  for 
all  to  state,  lest  silence  might  be  oonstrucd  into  an  opposite  opinion,  that  my 
faith  is  fixed  and  remains  unshaken  in  that  divine  boon  to  man,  which 
emanating  from  the  milkmaid  of  Solburg,  was  developed  by  the  intelligence 
of  the  medical  student  of  Gloucester  into  the  only  safe  and  certain  prophy- 
lactic for  the  most  loathsome  of  all  diseases* 

Some  years  ago  the  majority  of  physicians  regarded  re- vaccina- 
tion as  an  unnecessary  operation ;  but  the  progress  of  enlighten- 
ment has  shown  that  it  is  almost  as  necessary  as  primary 
vaccination.  The  propriety  of  re-vaccination  has  been  discussed 
repeatedly  in  the  journals  and  by  the  medical  societies,  and  the 
weight  of  medical  opinion  leans  in  favour  of  the  operation.  At 
the  London  Small-pox  and  Vaccination  ELospital  the  protective 
Talue  of  vaccination  and  re-vaccination  has  been  clearly  proved 
during  the  recent  epidemic.  From  29th  September,  1870,  to  6th > 
March,  1871,  751  cases  of  small-pox  were  suimitted.  Of  these, 
618,  or  82  per  cent.,  were  vaccinated ;  9  per  cent,  of  the  vac- 
cinated died,  whilst  44  per  cent,  of  the  unvaccinated  perished. 
Those  amongst  the  so-called  vaccinated  who  had  no  characteristic 
marks  suffered  severely,  22  per  cent,  succumbing  to  the  malady. 
The  nurses  in  the  hospital  were  re-vaccinated,  and  not  a  death 
amongst  them  occurred.  At  Homerton  Small-pox  Hospital  no 
re- vaccinated  persons  were  admitted.  At  Hampstead  the  mortality 
amongst  the  vaccinated  patients  amounted  to  7  per  cent. ;  whilst 
88*5  per  cent,  of  the  unvaccinated  patients  died.  Dr.  Grieve  states 
in  the  Lancet  for  March  8,  1871,  that  in  800  cases  of  small-pox, 
which  came  under  his  notice  in  this  hospital,  there  was  not  one 
which  occurred  after  provable  re-vaccination.  As  there  had  been 
a  perfect  vaccination  mania  in  London  and  elsewhere,  it  is  evident 
that  a  large  proportion  of  the  inhabitants  of  Hampstead  must  have 
undergone  that  operation. 

At  a  meeting  of  the  Surgical  Society  of  Ireland,  held  on  the 
31st  of  March  and  21st  of  April,  1871,  the  subject  of  re-vaccina- 
tion was  fully  discussed  ;  the  majority  of  the  speakers  expres^fl^ 
on  the  whole  an  unfavourable  opinion  relative  to  the  repetition  of 
vaccination  ;  but  to  our  mind  the  arguments  in  favour  of  re- 
vaccination  urged  by  Dr.  G.  H.  Kidd  appeared  very  convincing. 
Dr.  Kidd  argued  that  a  large  proportion  of  those  who  were  vac- 
cinated in  youth  become  liable  to  suffer  from  small-pox  in  after  life. 
A  proportion  as  high  as  6  per  cent,  under  ordinary  epidemic 
influence  as  proved  by  the  epidemic  at  Marseilles,  recorded  by 
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BouBquet,  and  tbat  at  Newark-on- Trent,  recorded  bj  Bigsbyyand 
under  circumstances  of  repeated  exposure  or  concentrated  epidemic 
influence,  as  high  even  as  12  per  cent,  or  more.  That  this  was 
due  to  the  wearing  out  of  the  vaccine  influence,  Mr.  Kidd  argued, 
was  proved  by  a  comparison  of  the  ages  at  which  the  vaccinated  and 
unvaccinated  take  small-pox.  The  greatest  number  of  the  uo- 
vaccinated  taking  the  disease  before  ten  years  of  age,  while  the 
vaccinated  do  not  take  it  until  between  ten  and  twenty-five  years 
of  age,  showing  that  vaccination  in  infancy  is  an  efficient  protec- 
tion up  till  ten  years  of  age,  and  then  begins  to  wear  out.  This 
wearing  out  of  the  vaccine  influence.  Dr.  Kidd  argued,  was  also 
shown  by  the  gradual  prolongation  of  the  stages  of  incubation  and 
development  in  cases  of  re-vacci nation ;  and  he  concluded  by 
stating  his  opinion  that  re-vaccination  should  in  all  cases  be  per- 
formed between  the  ages  of  10  and  15  years,  and  be  repeated 
under  circumstances  of  peculiar  exposure  to  small-pox  ;  and  that 
when  no  effect  follows  the  operation,  it  should  always  be  repeated. 
Dr.  Mapother  contended,  on  physiological  grounds,  that  a  disease 
induced  in  an  infant  a  few  months  old  would  hardly  produce  effects 
which  would  last  unimpaired  during  a  lifetime. 

I  believe  that  the  prophylactic  virtues  of  vaccination  gradually 
die  out ;  and  that  the  operation  should  be  repeated  immediately 
after  puberty.  It  might  be  perhajps  desirable  to  re-vaccinate 
periodically,  say  every  10  or  15  years. 

Dr.  Matthew  Taylor  has  published^  the  results  of  some  experi- 
ments which  lead  him  to  believe  that  re-vaccination  or  vaccination 
after  small-pox  rash  has  appeared  is  useless,  if  not  injurious.  The 
experience  of  Dr.  Grieve  points  to  a  similar  conclusion. 

Dr.  Fleischmann,  in  an  ably  written  paper,^  contends  that  small- 
pox and  varicella  are  distinct  diseases.  He  maintains  that  vacci- 
nation exerts  no  influence  on  the  development  of  varicella ;  nor 
does  the  latter  exercise  any  protective  influence  in  relation  to 
small-pox.  Varicella  is  contagious,  but  no  one  gets  small-pox 
from  a  person  affected  with  varicella,  even  when  inoculation  with 
matter  from  the  pustules  of  varicella  is  employed. 

That  syphilis  is  as  we  frequently  hear  alleged  commonly 
communicated  to  children  by  means  of  vaccine  lymph  is  a  theory 
utterly  unsupportable ;  but  it  must  be  admitted  that  there  is  a 
possibility  of  danger  of  this  kind,  unless  the  vaccinator  is  carefuL 
On  the  25th  April,  1871,  Dr.  Jonathan  Hutchinson  read  a  paper  on 
**  The  Communication  of  Syphilis  by  Vaccination  "  before  a  meeting 
of  the  Royal  Medico- Chirurgical  Society  of  London.  The  facts 
stated  in  this  paper  are  briefly  as  follows : — Eleven  persons,  chiefly 
young  adults  out  of  a  business  establishment,  were  vaccinated  by 
the  Ijmph  taken  from  a  child  of  four  months  old,  and  apparently 
quite  healthy.     Every  vesicle  on  the  child's  arm  bled.    Ten  of  the 

*  The  Lancet,  February  1, 1873. 
'.Published  in  the  IfViener  Med.  Zeituug.    No.  7.    1873. 
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persons  operated  upon  took  vaccinia,  which  went  throagh  its 
normal  coarse,  the  scabs  falling  off  in  three  weeks.  In  five  weeks, 
however,  the  cicatrices  became  enlarged  and  indurated,  and  subse- 
quently they  became  ulcerated,  and  were  surrounded  with  a  rash. 
On  inquiry,  the  infant  vaccinifer,  who  had  looked  so  healthy,  was 
found  to  have  five  small  mucous  patches  near  the  anus,  and  her 
mother  admitted  that  she  had  "  snuffles  "  and  a  peculiar  twang  in 
crying.  The  mother  was  apparently  healthy,  but  a  suspicion  of 
syphilis  attached  to  the  father,  which  he  gave  no  opportunity  of 
clearing  up.  The  child's  vaccination  proceeded  perfectly,  and 
there  was  no  trace  of  disease  in  the  cicatrices.  The  two  indivi 
duals  who  were  first  vaccinated  had  vaccina,  but  no  syphilis,  and 
all  the  others  had  bad  chancres.    The  cases  stood  thus: — 

Vaccinia  without  syphilis,         ••  ...         ...     2 

Syphilis  without  vaccinia,  ...         ...         •••     1 

Vaccinia  with  syphilis,  8 

11 

Mr.  Hutchinson's  conclusions  from  these  facts  were,  that  a  child 
in  apparent  health  with  latent  syphilis  may  yet  afford  pure  vaccine 
lymph,  or  may  yield  syphilitic  poison  only,  or  both  vaccine  lymph 
and  syphilitic  poison  combined. 

A  committee  appointed  by  the  Medico- Chirurgical  Society  tb 
investigate  the  cases  of  vaccino-syphilis  described  by  Mr.  Hutchin- 
son reported  the  results  of  their  inquiry  on  the  27th  June.  They 
confirmed  the  facts  stated  by  Mr.  Hutchinson,  but  they  were  not 
prepared  to  state  whether  the  syphilitic  poison  was  introduced  by 
the  medium  of  the  lymph  or  the  blood,  or  by  both. 

Cases  such  as  those  described  by  Mr.  Hutchinson  must  be 
excessively  rare,  and  it  would  be  manifestly  absurd  to  abandon  our 
faith  in  vaccination  because  in  two  or  three  hundred  thousand 
cases  of  it  one  case  of  vaccino-syphilis  might  occur.  It  must, 
nevertheless,  be  admitted  that  there  is  a  certain,  though  extremely 
slight,  chance  of  communicatiug  syphilis  by  vaccination,  and  the 
public  have  a  right  to  be  protected  from  even  the  slightest  risk  of 
this  kind.  If  the  directions  to  vaccinators  above  given  were  carried 
out  to  the  letter,  we  would  hear  no  more  of  such  cases  as  those 
detailed  by  Mr.  Hutchinson. 

The  Lancet  for  May  6th,  1871,  in  commenting  upon  Mr. 
Hutchinson's  cases,  expresses  some  doubt  as  to  their  being  really 
syphilis.     It  says : — 

We  are  not  aware  that,  so  far,  any  decisive  evidence  has  been  produced 
that  could  prove  the  sores  in  question  to  be  syphilitic.  For  our  own  part, 
weknow  of  no  characters  whatever  that  would  prove  the  syphilitic  nature  of 
any  sore  on  the  arm  following  an  irritant  wound,  unless  there  were  clear 
constitutional  symptoms  of  syphilis.  The  most  experienced  syphilogue  in 
the  world  has  no  right  to  afSrm,  from  the  mere  aspect  of  any  sore  following 
an  irritant  wound,  that  it  is  syphilitic  Such  sores  are  constantly  observed, 
presenting  the  hardened  base  and  the  peculiar  margin  which  are  seen  in  the 
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indurated  chancre,  and  cicatrizing  precisely  in  the  form  of  the  "  fangoid" 
eminenceor  "  bonton"  which  follows  the  trne  syphilitic  sore ;  and  jet  the 
observer  knows  that  the  primary  lesion  conld  not  by  any  possibility  have 
been  syphilitic,  and  he  finds  that  no  constitutional  symptoms  follow  it.  Sach 
was  the  nature,  most  unquestionably ,  of  the  sores  produced  by  those  unhappy 
vaccinations  in  Brittany  in  1866,  which  caused  such  a  terrible  hubbub,  and 
produced  the  disastrous  debates  in  the  Academic  Medecine.  And  we  have 
been  independently  informed  by  three  different  London  practitioners,  who 
have  been  largely  engaged  in  vaccinations  during  the  last  six  months,  that  a 
comparatively  common  phenomenon  of  vaccination  has  been  the  formation 
of  an  extremely  ugly- looking  sore,  which  exactly  resembled  a  syphilitic 
chancre,  both  in  the  open  and  the  healed  state,  but  which  (out  of  some  score 
of  cases)  entirely  and  perfectly  subsided  without  a  vestige  of  evil  result, 
through  several  months  have  now  elapsed.  This  is  only  a  coroboration  of 
what  we  ourselves  have  repeatedly  witnessed  in  former  days.  Now,  at  pre- 
sent, Mr.  Hutchinson's  cases  have  presented  no  more  diagnostic  phenomenon 
than  the  above,  plus  a  certain  amount  of  roseola  (of  itself  by  no  means  dis- 
tinctive), and  a  doubtful  amount  of  *'  headache  and  pains  in  the  limbs"  in  two 
or  three  cases.  Assuredly,  something  much  stronger  than  this  is  needed ; 
and  we  hold  that  the  Medical  and  Chirurgical  Society  will  gravely  fail  in  its 
duty  if  it  admit  the  syphilitic  nature,  of  these  affections  without  a  far  more 
cogent  proof. 

The  Lancet  warns  the  Fellows  of  the  Royal  Medico- Chirurgical 
Society  not  to  lightly  unsettle  the  belief  which  the  great  majority 
of  the  people  have  in  the  efficacy  of  vaccination,  and  instances  the 
case  of  Paris,  where  the  scientific  dilettanti  frittered  awav  the  con- 
fidence  of  the  public  in  vaccination  by  long-winded  disquisitions 
on  a  supposed  epidemic  of  vaccino-syphilus,  which  proved,  after 
all,  to  be  a  <'  complete  mare's-nest."  The  consequence  was  that 
vaccination  was  completely  neglected,  and  small-pox  has  ravaged 
Paris  in  a  manner  that  reminds  one  of  the  plagues  of  the  middle 
ages. 

Dr.  Tilbury  Fox  says  {Lancet,  Nov.  1874), "  I  have  no  hesitation 
in  announcing  myself  a  firm  believer  in  the  occurrence  of  true 
vaccinal  syphilis ;  I  have  satisfied  myself,  clinically,  that  it  does 
occur  at  the  same  time  I  am  quite  sure  that  very  many  cases  to 
which  this  designation  is  applied  are  in  reality  only  instances  of 
latent  hereditary  syphilis  excited  by  the  vaccination,  and  in  which 
the  vaccination  cannot  in  any  way  be  fairly  blamed  for  the  occur- 
rence of  the  syphilis." 

At  a  meeting  of  the  Royal  Medical  and  Surgical  Society,  held  at 
London  on  the  28th  Januai7,  1873,  Mr.  Jonathan  Hutchinson 
read  his  second  report  upon  the  communication  of  syphilis  in  the 
practice  of  vaccination.  The  cases  which  he  records  certainly 
strengthen  materially  the  statements  put  forth  in  his  first  report 
upon  this  matter.  The  following  is  a  brief  history  of  the  cases 
detailed  in  the  report.  A  respectable  married  man,  aged  forty-six, 
applied  to  Moorfields  Ophthalmic  Hospital  on  account  of  iritis,  which 
at  once  was  perceived  to  bo  syphilitic.  He  had  been  vaccinated 
three  months  previously,  but  the  sore,  which  healed,  readily  broke 
out  a  month  after  vaccination,  and  assumed  the  form  of  a  hard 
chancre.  A  fortnight  later  an  abundant  secondary  rash  appeared, 
and  in  a  month  after  iritis  set  in.    This  man  had  been  vaccinated 
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with  Ijmpb  taken  from  a  child  who  showed  do  symptoms  except 
**  a  sunken  bridge  of  the  nose."  Twelve  persons  had  been  vacci- 
nated from  Ijmph  obtained  from  this  child,  and  there  was  reason 
to  believe  that  the  man  in  question  had  been  the  last.  It  is  there- 
fore probable  that  in  his  case  the  Ijmph  was  mixed  with  serum  or 
blood.  The  second  case  recorded  by  Mr.  Hutchinson  was  that  of 
a  lady,  aged  forty^five  years.  She  consulted  Mr.  Hutchinson  as  a 
private  patient,  and  complained  of  a  vascular  growth  in  the  urethra. 
During  examination  the  remains  of  a  copious  and  dusky  rash, 
evidently  of  syphilitic  origin,  were  discovered.  She  stated  that 
five  months  previously  she  had  been  vaccinated  by  four  punctures, 
none  of  which  proved  successful.  A  severe  rash  and  inflammation 
of  an  eye  followed,  and  she  felt  very  ilL  A  careful  examination 
showed  the  presence  of  a  dusky  scar  at  the  seat  of  one  of  the 
vaccination  punctures ;  but  it  was  not  like  a  normal  vaccine  cica- 
trix, and  the  synechia  observed  in  the  left  eye  proved  that  the 
organ  had  been  affected  with  iritis.  The  patient  stated  that  a 
month  after  vaccination  one  of  the  punctures  inflamed,  and  became 
a  hard-edged  ulcer,  which  lasted  three  months.  In  this  case  the 
vaccinifer  was  stated  to  be  a  healthy  child  at  the  time  when  the 
lymph  was  taken  from  it,  but  subsequently  it  had  very  unwhole- 
some sores  about  the  anus,  for  which  it  was  under  treatment  for 
three  months.  Several  persons  had  been  vaccinated  with  lymph 
furnished  by  this  child,  but,  with  two  exceptions,  it  was  not  ascer- 
tained whether  or  not  syphilis  followed  the  operation.  In  the  case 
of  the  exceptions  no  ill  results  were  observed. 

Mr.  Hutchinson  considers  that  these  cases  and  others  prove  that 
syphilis  may  be  propagated  by  the  vaccinator.  He  asks  what  are 
we  to  infer  from  the  fact,  that  of  twelve  persons  vaccinated  from 
the  lymph  of  a  syphilitic  child  only  one  became  tainted  ;  and  he 
states  that  we  must  either  believe  that  the  virus  of  syphilis  is  not 
contained  in  the  lymph  at  all,  or  that  it  is  not  equably  difi'used 
throughout  it.  It  would  appear  that  we  may  vaccinate  from  a 
tainted  vaccinifer  without  conveying  the  infectious  matter  of 
syphilis ;  and,  on  the  other  hand,  it  is  possible  to  propagate  syphilis 
with  or  without  vaccinia  in  the  operation  of  vaccination.  Acci- 
dentally, on  many  occasions,  lymph  has  been  taken  from  tainted 
children  and  employed  without  any  bad  results.  It  b»  therefore, 
highly  probable  that  the  virus  of  syphilis  is  not  contained  in  the 
vaccine  lymph,  but  that  it  is  derived  from,  or  at  least  is  associated 
with,  some  cell  elements  of  the  blood,  which  need  not  necessarily 
be  palpably  red. 

Mr.  Hutchinson  thinks  that,  with  regard  to  prevention,  it  would 
be  desirable  to  disseminate  as  widely  as  possible  amongst  medical 
men  a  knowledge  of  the  fact  that  syphilis  may  be  conveyed  in  the 
matter  used  in  vaccinating.  It  would  be  proper  to  avoid  vacci- 
nating from  children  whose  parents  are  unknown  to  the  operator. 
Lymph  should  not  be  taken  from  first-born  children,  as  it  would 
be  desirable  to  wait  until  the  development  of  one  healthy  child 
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afforded  prima  facie  evidence  that  the  next  one  would  be  free 
from  constitutional  taint.  Lastly,  it  is  most  important  to  avoid 
blood-stained  Ijmph  and  recent  exudations  from  the  walls  of  the 
vesicle. 

In  the  annual  report  for  1869,  the  medical  officer  of  the  Privy 
Council,  Mr.  Simon,  deals  in  an  exhaustive  manner  with  this 
question,  and  shows  that  when  vaccination  is  properly  performed, 
it  could  not  by  possibility  be  the  means  of  introducing  syphilis  into 
the  system.  He  examines  into  all  the  alleged  cases  of  syphilitic 
inoculation  by  means  of  impure  vaccine  lymph,  and  reduces  them 
to  fourteen  in  number,  in  which  ''  the  so-called  vaccinator  did  some^ 
how  or  other  produce  the  result  which  was  attributed  to  him." 
All  these  cases  Mr.  Simon  believes  to  have  been  the  result  of  mala 
praxis^  The  operator  may,  by  some  slovenly  or  careless  act,  have 
mixed  the  poison  of  syphilis  with  the  vaccine  matter;  or  he  may 
have  altogether  substituted  the  former  for  the  latter.  <<  K,"  says 
Mr.  Simon,  <<  our  ordinary  current  vaccination  propagates  syphilis, 
where  is  the  syphilis  that  it  propagates?  Who  sees  it?  The 
experience  of  this  department  is  an  entire  blank  upon  the  subject. 
For  the  last  ten  years  we  have  been  in  incessant  intimate  commu- 
nication with  the  different  parts  of  England  on  details  of  public 
vaccination,  and  during  these  ten  years  every  one  of  about  3,600 
vaccination  districts,  into  which  England  is  divided,  has  been 
visited  three  or  four  times  by  an  inspector,  specially  charged  with 
the  duty  of  minutely  investigating  the  local  practice  of  vaccination ; 
yet  from  this  systematic  and  extremely  detailed  search  for  all  that 
has  to  be  said  on  the  subject  of  vaccination  in  England,  no  inspector 
has  ever  reported  any  local  accusation  or  suspicion  that  a  vaccinator 
had  communicated  syphilis." 

Schreier  of  Ratisbon,  Heim  of  Wurtemberg,  Boeck  of  Christiana 
(so  well  known  for  his  numerous  investigations  relative  to  the 
inoculability  of  syphilis),  and  Taupin  of  Paris  have  designedly 
vaccinated  persons  with  lymph  taken  from  syphilitic  children,  yet 
in  no  one  instance  did  they  succeed  in  communicating  the  syphilitic 
taint  by  that  method.  In  Boeck's  experiments  care  was  taken  to 
mingle  blood  with  the  lymph,  so  that  it  might  not  be  said  that 
although  lymph  had  failed  to  carry  the  poison  of  syphilb,  the  blood 
of  the  child  might  have  contained  the  contagium. 

The  cases  described  by  Mr.  Hutchinson  are  very  strong  proofs 
in  favour  of  his  statement  that  syphilis  may  be  propagated  by  the 
operation  of  vaccination.  Such  cases  must,  however,  be  of  the 
most  extreme  degree  of  rarity  ;  nor  do  they  prove  that  syphilitic 
poison  can  exist  in  the  vaccine  lymph  itself.  Even  when  a  tainted 
child  is  the  vaccinifer,  only  an  extraordinary  combination  of  un- 
favourable conditions  can  cause  it  to  be  a  means  of  communicating 
syphilis.  In  one  of  Mr.  Hutchinson's  cases  twelve  persons  were 
vaccinated  from  the  tainted  child,  and  only  one — ^the  last — was 
affected  with  syphilis*  The  poison  in  the  blood  of  the  child  must 
have  been  in  a  high  state  of  activity,  and  a  portion  of  it,  or  of  its 
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serum,  mixed  with  the  vaccine  lymph,  was,  no  doubt,  the  cause  of 
the  mischief.  It  must,  however,  be  a  rare  case  where  the  blood  of 
a  person  suffering  from  any  form  of  syphilis  is  so  highly  charged 
with  the  poison  of  that  disease  that  a  minute  particle  of  it  is 
capable  of  conveying  infection.  When  we  consider  that  there  are 
nearly  three-quarters  of  a  million  of  children  vaccinated  annually 
in  these  countries,  it  is  evident  that  if  cases  of  vaccino-syphilis 
were  other  than  barely  possible,  we  should  hear  of  very  many 
cases  such  as  those  described  by  Mr.  Hutchinson. 

In  an  official  report  presented  to  the  Prefet  of  the  Department 
of  Tarn  by  the  Director  of  Vaccination,  Dr.  Paul  Lalagade,  we 
find  the  following  positive  statement  relative  to  the  non-existence 
of  vaccino-syphilis : — '*  Aujourd'hui  comme  autre  fois,  et  plus 
autoris^  par  une  plus  longue  experience,  j'ai  Tintime  conviction 
la  plus  absolue,  que  le  vaccin  humain,  recueilld  et  inocuU  avec 
prudence,  c*est-a-dire  seul,  ne  transmet  et  ne  peut  transmettre 
aucune  maladie  en  dehors  de  la  vaccine." 

Dr.  Lalagade  states  that  during  his  experience,  extending  over  a 
period  of  thirty-one  years,  and  relating  to  30,000  vaccinations  and 
re-vaccinations,  he  has  never  known  an  instance  in  which  any 
constitutional  malady  or  syphilitic  affection  was  transmitted  by 
vaccination.  At  the  same  time,  he  urges  the  necessity  of  caution 
in  the  selection  of  vaccinifers.  The  child  should  be  more  than 
three  months  old,  healthy,  and  of  healthy  parentage. 

In  his  report  for  1869,  Mr.  Simon  gives  the  results  of  Dr. 
Seaton's  inquiries  relative  to  animal  vaccination  on  the  continent. 
They  show  that  it  would  be  most  undesirable  to  adopt  that  system 
in  these  countries.  It  would  appear  that  even  the  most  careful 
practitioners  find  it  difficult,  and  sometimes  impossible,  to  transmit 
*'  successive  vaccinations  from  calf  to  calf  without  very  frequent 
recurrence  of  failures  and  interruptions."  The  proportion  of  un- 
successful attempts  to  vaccinate  perfectly,  to  successful  efforts, 
appears  to  be  exceedingly  high.  At  Rotterdam,  for  example,  the 
proportion  of  unsuccess  was  nearly  twenty  times  greater  than  in 
the  case  of  arm-to-arm  vaccination.  With  respect  to  the  preser- 
vability  of  lymph,  we  learn  that  specimens  of  human  and  animal 
lymph  were  sent  from  Holland  to  one  of  the  eastern  possessions 
of  that  kingdom,  undergoing  in  the  transit  considerable  alterations 
of  temperature.  Of  forty-four  children  who  were  vaccinated 
with  the  human  lymph,  sixteen  exhibited  all  the  symptoms  of 
vaccinia ;  whilst  in  not  one  of  forty-seven  cases  in  which  the 
animal  lymph  had  been  employed  had  successful  vaccination  been 
the  result. 
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CHAPTER  XVI. 
DISINFECTANTS— -DEODO  RANTS— ANTISEPTICS. 

In  the  popular  and  most  comprehensive  sense,  all  bodies  are 
termed  disinfectants  which  are  used  for  the  purpose  of  preventing 
rapid  decay  in  organic  bodies,  of  removing  foul  odours,  and  de- 
stroying mephitic  gases  and  vapours.  Many  of  the  most  valuable 
of  the  disinfectants  are  really  antiseptics  :  they  act  by  preventing 
putrefaction  and  fermentation,  although  they  do  not  altogether 
prevent  a  very  gradual  but  innocuous  decay.  The  disinfectants 
proper — such  as,  for  example,  chlorine  and  nitrous  acid— do  not 
preserve  organic  bodies  from  decay,  but,  on  the  contrary,  if  they 
are  used  in  sufficient  quantity,  they  usually  utterly  destroy,  t.^., 
mineralize  them.  There  are  animal  and  vegetable  bodies  which 
are  agents  intermediate  between  disinfectants  proper  and  anti- 
septics, pure  and  simple :  these  bodies  prevent  decay  in  organic 
matter  not  yet  putrefying  or  fermenting ;  whilst  they  destroy  more 
or  less  completely  the  offensive  products  of  putrefaction,  such  as, 
for  example,  sulphuretted  hydrogen  and  the  foetid  ammonias. 

The  presence  of  low  forms  of  life  or  their  germs  is,  if  not  always, 
at  least  generally,  in  some  way  associated  with  putrefaction.  Now, 
most  of  the  substances  employed  as  disinfectants  possess  the  power 
to  destroy  these  minute  organisms  and  their  germs.  It  is  remark- 
able that  some  substances  which  are  deadly  poisons  to  the  highest 
members  of  the  animal  kingdom  can  actually  be  eaten  with  im- 
punity, and  apparently  with  advantage,  by  creatures  of  lower 
organization;  whilst,  on  the  other  hand,  bodies  which  exercise 
little,  if  any,  toxic  effect  upon  the  higher  animals  are  capable  of 
destroying  many  kinds  of  those  tiny  animated  specks  which  we 
designate  animalcules.  It  is  evident  that  if  the  germ  theory  of 
contagious  disease  be  true,  the  greater  the  power  of  disinfectants 
to  prevent  the  evolution  of  low  forms  of  life  is,  the  more  valuable 
are  they  as  sanitary  agents.  Large  numbers  of  disinfectants, 
deodorants,  and  antiseptics  are  at  present  in  use,  and  it  would  be  of 
practical  importance  were  their  relative  values  and  special  applica- 
tions clearly  ascertained. 

Dr.  John  Dougall,  of  Glasgow,  has  made  very  elaborate  series 
of  experiments  in  relation  to  the  power  of  certain  substances  to 
check  decay,  and  to  destroy  the  lowest  forms  of  life.^  His  gene- 
ral method  of  procedure  consists  in  adding  determinate  quantities 
of  salts,  acids,  alkalies,  and  various  other  substances  to  measured 


^  Report  of  British  Association  for  the  Advancement  of  Science  for  1871. 
Alio  Glasgow  Medical  Journal,  Nov.,  1872,  and  Febroary,  1878. 
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qnaotities  of  some  such  organic  mixture  as  filtered  solation  of  beef 
juice  or  infusion  of  hay.  The  mixtures  are  kept  at  a  temperature 
of  from  58*  to  68®  Fahr.,  and  examined  carefully  periodically.  The 
appearance  presented  by  each  mixture  after  the  lapse  of  a  certain 
period  of  time  is  taken  as  showing  the  efficacy  of  the  antiseptic 
employed.  In  some  cases  the  beef  juice  begins  to  putrefy  very 
rapidly,  and  large  numbers  of  low  forms  of  animal  or  vegetable 
life,  or  of  both,  are  observed  in  it.  On  the  other  hand,  when  mixed 
with  certain  antiseptics,  organic  matter  remains  for  a  very  long  time 
without  putrefying. 

Dr.  Dougall  considers  that  the  relative  efficacy  of  the  substances 
with  which  he  experimented  as  anti-putrefactive  and  anti-fermen- 
tive  agents  is  approximately  shown  in  the  following  table : — 


Names  of  Group. 

Anti  putrefactive 
Power. 

Anti  ferinentiye 
Power. 

Total  Antiseptio 
Power. 

I.  Metallic  Salts, 
n.  Organic  Acids, 

III.  Inorganic  Acids,    . 

IV.  Saltsof  the  Alkaline 

Earths, 

V.  Organic  Salts, 

VL  Tincture  of  Iodine 
and  Alcohol, 

Totals,  . 

46*6 
421 
35-6 

29-6 
12-7 

5-3 

64-1 
44*6 
37-7 

41- 
[44-4 

76-5 

110-7 
85-7 
73-3 

70-6 
571 

81-8 

171*9 

807-3 

The  following  are  the  more  important  features  of  Dr.  Doug^lPs 
experiments.  The  metallic  salts  show  the  highest  preventive 
power,  but  some  of  them  stand  low  in  the  group,  whilst  sulphate 
of  copper  has  a  very  high  preventive  power.  The  organic  acids 
have,  as  a  group,  a  preventive  energy  nearly  equal  to  that  of 
metallic  salts ;  but  the  extremes  in  this  group  are  not  so  great  as 
in  the  case  of  the  metallic  salts.  Amongst  the  inorganic  acids, 
sulphuric  acid  occupies  a  very  high  place,  and  it  brings  up  its 
group  to  a  comparatively  high  position.  Alcohol  and  its  deriva- 
tives have  higher  preventive  power  than  we  had  believed  them  to 
possess.  Were  it  not  for  the  remarkable  disinfecting  properties  of 
bichromate  of  potassium,  the  preventive  powers  of  the  inorganic 
alkaline  salts  would  be  very  low.  The  salts  of  the  alkaline  earths 
would  also  have  a  low  place  were  it  not  for  the  chloride  of  alumi- 
nium, which  possesses  somewhat  high  antiseptio  powers.  The 
aromatic  oils  are  inert  in  the  urinous  and  albuminous  liquids,  but 
have  a  tolerable  preventive  power  in  the  hay  infusion.   The  groups 
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of  animal  substaDces  and  bitter  extracts  show  little  save  blanks ; 
and  tbe  poisonous  yegetable  extracts  have  literally  no  preventive 
power  at  all. 

It  is  curious  that  sulphurous  acid,  which  has  so  long  been  ex- 
tolled as  a  powerful  disinfectant,  should  be  found  bj  Dr.  Dougall 
to  be  inferior  to  oil  of  vitriol  and  other  bodies  not  usually  classed 
amongst  disinfectants.  Dr.  Dougall  used,  however,  the  solution 
of  sulphurous  acid  gas  in  water  prepared  according  to  the  formula 
given  in  the  British  Pharmacopoeia.  This  solution  contains  only 
10  per  cent,  of  actual  sulphurous  acid ;  whilst  I  presume  Dr. 
Dougall  employed  the  strong  sulphuric  acid  of  the  Pharmacopoeia. 
Permanganate  of  potassium  and  Condy's  fluid— disinfectants  of 
high  reputation — possess  very  feeble  preventive  power.  Bichromate 
of  potassium  gave  such  good  proofs  of  its  preventive  power  that 
Dr.  Dougall  was  led  to  experiment  with  its  acid  constituent, 
chromic  acid.  This  body  he  found  to  possess  the  following  pre- 
ventive powers : — 

Hay  infusion,  1*4000;  urine,  1*1400;  beef  juice  and  egg  albu- 
min, 1-1200 ;  average,  1-2200. 

These  results  prove  the  remarkable  disinfecting  properties  of 
chromic  acid,  and  Dr.  Dougall  expresses  an  opinion  that  this  com- 
pound will  yet  take  the  foremost  place  amongst  sanitary  agents.  It 
is,  however,  doubtful  if  chromic  acid  can  be  produced  at  so  low  a 
cost  as  to  enable  it  to  compete  with  carbolic  acid,  chloride  of  lime, 
and  other  cheap  disinfectants. 

Dr.  Dougall  assigpis  a  very  high  position  to  chloride  of  alumi- 
nium amongst  the  disinfectants.  In  the  case  of  the  hay  infusion, 
its  preventive  power  is  double  that  of  any  of  the  other  substances 
named  in  the  tables.  It  has  been  used  to  disinfect  the  sewage 
of  Dublin,  and  the  foetid  mud  laid  bare  during  low  water  on 
the  foreshores  of  the  River  Liffey,  and  in  each  case  with  decided 
success,  and  at  a  low  cost.  One  pound  of  chloralum  (a  commercial 
article  containing  a  large  proportion  of  chloride  of  aluminium, 
lately  brought  prominently  under  public  notice  by  Mr.  Garogee, 
the  eminent  veterinarian)  dissolved  in  five  gallons  of  water  was 
used  in  disinfecting  25  square  yards  of  foetid  slob.  Mr.  Wanklyn, 
the  well-known  London  chemist,  says  of  chloralum : — *'  For  re- 
moving foetor  and  effluvia  it  is  better  and  more  available  than  any 
agent  with  which  I  am  acquainted.  In  this  respect  it  is  incom- 
parably superior  to  chloride  of  lime." 

Dr.  Dougall  did  not  use  solution  of  chloride  of  lime  in  any  of 
his  experiments;  and  he  does  not  give  us  the  strength  of  the 
*'  solution  of  chloride  of  calcium"  which  he  employed. 

Dr.  Dougall  believes  that  animalcules  and  fungi  rather  prevent 
than  cause  putrefaction.  They  are  nature's  scavengers  and  sani- 
tary police,  sweeping  away  the  decomposing  organic  matters,  which, 
if  not  reorganized  into  the  mechanisms  of  these  tiny  objects,  would 
produce  noxious  vapours  and  gases.  Animalculss  and  fungi  are 
the  signii  but  not  the  caute^  of  decay.     If  organic  matter  be  not 
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present  in  a  decomposing  state,  the  fungi  and  bacteria  will  not 
appear,  because  there  is  no  nutriment  upon  which  they  could  sub- 
sist and  multiply.  Disinfectants,  according  to  this  view,  would 
probably  prove  useful,  not  so  much  by  destroying  animalcules  and 
fungi  as  by  preventing  rapid  molecula)r  changes  in  the  substances 
with  which  they  are  mixed.  Dr.  Dougall's  view  of  the  functions 
of  the  lowest  forms  of  animal  life  are  in  accord  with  those  of  Pro- 
fessor Owen.  *'  Consider,"  says  that  philosopher,  when  speaking  of 
the  infusoria,  ''  their  incredible  numbers,  their  insatiable  voracity, 
and  that  it  is  the  particles  of  decaying  vegetable  and  animal  bodies 
which  they  are  appointed  to  devour  and  assimilate.  Surely,  we 
must  in  some  degree  be  indebted  to  those  ever-active  invisible 
scavengers  for  the  salubrity  of  our  atmosphere.  Nor  is  this  all. 
They  perform  a  still  more  important  office,  in  preventing  the 
gradual  diminution  of  the  present  amount  of  organic  matter  upon 
the  earth ;  for  when  this  n^atter  is  dissolved  and  suspended  in 
water  in  that  state  of  comminution  and  decay  which  immediately 
precedes  its  final  decomposition  into  the  elementary  gases,  and  its 
consequent  return  from  the  organic  to  the  inorganic  world,  these 
wakeful  members  of  nature's  invisible  police  are  everywhere  ready 
to  arrest  the  fugitive  organized  particles,  and  turn  them  back  into 
the  ascending  stream  of  animal  life.  Having  converted  the  dead 
and  decomposing  particles  into  their  own  tissues,  they  themselves 
become  the  food  ot  larger  infusoria,  and  of  numerous  other  small 
animals,  as  the  rotiferse,  which  in  their  turn  are  devoured  by  larger 
animals,  as  fishes  ;  and  thus  a  pabulum  fit  for  the  nourishment  of 
the  highest  organized  beings  is  brought  back  by  a  short  route  from 
the  extremity  of  the  realms  of  organic  matter." 

Dr.  Dougall  considers  that  the  results  of  his  experiments  fairly 
admit  of  the  following  conclusions  : — 

1.  That  putreCaction  and  fermentation  are  not  identical  processes, 
though  apparently  producing  similar  results.  Putrefaction  per  se 
in  a  fluid,  as  distinguished  from  fermentation,  is  characterized  by  the 
presence  of  microzymes,  putrid  odour,  haziness,  neutral,  alkaline, 
or  faint  acid  reaction,  and  slowness  of  change.  Fermentation  in  a 
fluid  consists  in  the  presence  of  torulse,  tuits  of  mycelia,  leptothrix 
filaments,  and  other  cryptogams,  mouldy  aroma,  transparency  of 
fluid,  distinct  acid  reaction  and  rapidity  of  change,  as  compared 
with  that  produced  by  putrefaction.  The  ultimate  results  of  both 
processes  are,  however,  similar. 

2.  Simple  solutions  of  organic  matter,  when  they  decompose, 
putrefy  in  the  first  instance. 

3.  Different  organic  solutions  vary  in  the  time  of  their  decom- 
position. 

4.  Putrefaction  is  more  difficult  to  prevent  than  fermentation. 

5.  The  majority  of  neutral  and  faintly  acid  solutions  of  organic 
matter,  when  they  decompose,  putrefy  in  the  first  instance. 

6.  Neutral  mixtures  remain  neutral  after  putrefying — with  but 
one  exception — pure  quinine,  which  remains  alkaline. 
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7.  Fermentation  and  putrefaction  may  proceed  for  a  short  time 
together,  but  almost  never  originate  simultaneously*  The  only 
exception  is  alcohol. 

8.  Fermentation  very  frequently  subsides  into  putrefaction,  but 
putrefaction  is  seldom  intensified  into  fermentation.  Out  of  65 
instances  in  which  fermentation  and  putrefaction  occurred  in  the 
same  solution,  fermentation  changed  into  putrefaction  55  times, 
and  putrefaction  into  fermentation  only  10  times.  In  the  former 
the  change  took  place  early,  generally  in  from  two  to  ten  days. 
In  the  latter,  late,  in  from  50  to  90  days.  In  the  ten  instances 
torulse  were  present  only,  and  sparse,  except  in  the  alcohol 
solution,  in  which  were  penicillia  only.  Hence,  when  fungi  appear 
in  a  putrid  liquid  there  are  almost  always  torulse. 

9.  When  penicillia  are  found  in  a  solution  of  organic  matter  it 
is  almost  carried  away. 

10.  Moderately  acid  solutions  of  fresh  organic  matter  generally 
first  quickly  ferment  and  soon  putrefy. 

11.  Most  fresh  organic  fluids,  becoming  putrid  when  rendered 
acid,  become,  with  few  exceptions,  neutral. 

12.  The  same  acid  substance  in  different  proportions  may  de- 
termine putrefaction  or  fermentation. 

13.  The  odours  of  fermentation  and  of  putrefaction  are  dis- 
tinct.— Organic  matter  in  a  state  of  fermentation  has  usually  an 
earthy  or  mouldy  odour,  but  not  always  unpleasant.  The  effluvia 
of  putrefaction  vary,  but  are  always  repulsive,  and  easily  discrimi- 
nated from  the  musty  rotten  straw  odour  of  fermentation. 

14. — Almost  all  antiputrefactives  are  acid, 

15.  The  best  antiputrefactives  are  acid. — Mercuric  dichloride, 
chromic  acid,  potassic  dichromate,  cupric  sulphate,  benzoic  acid, 
argentic  nitrate,  &c. 

16.  Good  antifermentives  are  commonly  bad  antiputrefactives! 
and  are  neutral. —  Vide  baric  chloride,  quinine,  beberia  sulphate, 
iodine,  alcohol. 

17«  A  good  antifermentive  may  be  a  fair  antiputrefactive. — 
Zinc,  chloride,  sulphurous  acid,  hydrocyanic  acid,  quinine,  iodine. 

18.  Bad  antifermentives  are  commonly  good  antiputrefactives, 

and  are  acid Aluminic  chloride,  sulphuric,  oxalic,  nitro-hydro- 

chloric,  and  arsenious  acids,  plumbic  acetate,  &c. 

19.  A  good  antiputrefactive  may  be  a  fair  antifermentive. — 
Potassic  dichromate,  iron  alum,  zinc  sulphate,  cupric  sulphate, 
plumbic  acetate,  picric  acid,  &c. 

20.  Fermentation  may  begin  and  end  per  se  in  an  organic 
solution. — All  mixtures  figured^  in  the  fungi  columns  and  blank  in 
the  corresponding  microzyme  columns. 

21.  Putrefaction  may  begin  and  end  per  se  in  an  organic 
solution. — All  mixtures  figured  in  the  microzyme  columns  and  blank 
in  the  corresponding  fungi  columns. 

'  This  statement,  and  a  few  others,  refer  to  the  tables  in  Dr.  DongalFs 
paper. 
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22.  The  best  antiseptics  are  acids,  mercuric  dichloride,  benzoic 
acid,  chromic  acid,  cnpric  sulphate,  argentic  nitrate,  potassic  dich- 
romate. 

Dr.  Dougall  also  gives  us  the  results  of  experiments  which  he 
made  to  determine  the  influence  of  antiseptics  and  disinfectants  on 
Taccine  lymph.  He  states  that  his  results,  so  far  as  chlorine  is 
concerned,  confirm  those  of  my  own  experiments  given  in  the 
appendix  to  this  work. 

In  a  paper^  which  I  read  before  a  meeting  of  the  Medical  Society 
of  the  King  and  Queen's  College  of  Physicians,  and  which  is 
published  in  the  Dublin  Journal  of  Medical  Science  for  June, 
1872, 1  have  described  the  results  of  some  experiments  which  appear 
to  show  the  inutility  of  ordinary  gaseous  disinfection.  I  found 
that  vaccine  lymph  retained  its  infecting  power  when  exposed  for 
24  hours,to  an  atmosphere  highly  charged  with  chlorine  or  sulphu- 
rous acid  gas.  Bacteria  exposed  for  24  hours  to  the  influence  of 
dry  chlorine  and  sulphurous  acid  also  retained  their  vitality. 
Disinfectants  to  be  useful  must  be  liberally  applied. 

P.  C.  Plugge,  in  ar  very  elaborate  paper^  on  the  value  of  phenol 
(carbolic  acid)  as  a  disinfectant,  inclines  to  the  view  that  living 
organisms  originate  the  process  of  fermentation  and  putrefaction. 
He  considers  that  in  any  case  it  is  important  to  render  the 
organisms  that  are  found  in  putrefying  and  fermenting  substances 
harmless.  He  finds  that  in  liquids  sufficiently  acidulated,  only 
harmless  moulds  appear ;  and,  therefore,  he  proposes  to  add  an 
acid  to  organic  liquids,  so  as  to  prevent  the  production  of  dangerous 
forms  of  animal  life.  Phenol,  according  to  this  author,  is  the  most 
eflicacious  acid  to  employ.  The  butyric  fermentation  in  milk  was 
prevented  by  the  addition  of^^Q  part  of  phenol,  and  minute  quan- 
tities of  it  prevented  the  transiormation  of  starch  into  sugar,  and 
of  albuminoids  into  peptones.     The  antiputrefactive  influence  of 

{ihenol  was  compared  with  sulphate  of  iron,  chlorine,  chloride  of 
ime»  the  permanganates,  and  the  mineral  acids  ;  and  in  every  in- 
stance the  result  was  in  favour  of  the  carbolic  acid.  Dougall's 
experiments  with  carbolic  acid  did  not  afford  results  so  favourable 
to  that  article. 

The  researches  of  Fremey  {Les  Mondesy  No.  7,  1872)  led  him 
to  assert,  contrary  to  the  views  of  Plugge  and  many  others,  that 
fermentation  can  take  place  without  the  presence  of  living  organ- 
isms«  He  considers  that  he  has  produced  alcoholic,  lactic,  and 
butyric  fermentation  in  the  complete  absence  of  germs.  He  claims 
to  have  demonstrated  by  experiments  upon  barley,  grapes,  milk, 
beer,  yeast,  and  the  mother  liquors  that  ferments  are  not  derived 
from  germs. 

'  This  paper  is  given  in  great  part  in  the  form  of  an  appendix  to  this 
volume. 

'  Pfloeger's  Archiv.  fur  Physiologie,  v.  538^ 


172  Disinfection  o/Rooms^ 

Hygiene  of  the  Sick  Room, — The  atmosphere  of  a  room  in  which 
a  patient  lies  cannot  be  subjected  to  the  influence  of  such  disin- 
fectants as  sulphurous  acid  or  chlorine.  Abundance  of  fresh  air 
should  be  admitted — in  fact,  too  much  attention  could  hardly  be 
paid  to  the  ventilation  of  the  apartment,  and  it  should  be  provided 
with  a  fire-place.  The  larger  the  room  is,  the  better  for  both 
patient  and  attendants.  Light  should,  unless  under  verj  peculiar 
circumstances,  be  freely  admitted.  Solution  of  chloralum  or  per- 
manganate of  potassium  should  be  placed  in  large  saucers.  The 
dejecta  and  saliva  of  the  patient  should  be  instantly  covered  with  a 
strong  solution  of  bluestone,  chloralum,  or  a  weak  solution  of 
chloride  of  lime;  and  they  should  be  speedily  conveyed  from  the 
room.  Slops  of  any  kind  ought  to  be  promptly  removed.  The  less 
furniture  (consistent  with  comfort)  the  room  contains  the  better. 
Window  and  bed  curtains,  carpets,  and  table  cloths  should  not  be 
tolerated.  The  linen  which  has  been  removed  from  the  patient 
is  best  placed  in  a  tub  containing  chloride  of  lime  solution.  In  a 
house  where  there  are  several  inmates,  it  is  well  to  hang  a  sheet 
moistened  with  chloralum,  <&c.,  outside  the  door  of  the  sick  room. 
Instead  of  handkerchiefs,  the  patient  might  use  rags,  and  these 
after  use  should  be  placed  in  a  basin,  and  covered  with  disinfecting 
solution.  The  attendants  should  place  themselves  in  such  a  way 
that  the  air  entering  the  apartment  would  pass  from  them  towards 
the  patient.  The  less  communication  held  between  the  inmates  of 
the  sick  room  and  those  of  the  other  apartments  (who  are  obliged 
to  remain  in  the  house)  the  better.  Should  the  patient  die,  the 
body  should  be  isolated,  and  interred  as  speedily  as  decency  admits 
of. 

Disinfection  of  the  Empty  Room After  the  removal  of  the 

patient,  the  room  should  be  thoroughly  cleansed,  disinfected,  and 
aired.  All  the  furniture  which  admits  of  it  should  be  washed  with 
strong  chloralum  solution  and  removed  to  an  empty  room.  The 
apartment  being  completely  denuded  of  its  furniture,  the  process 
of  purification  is  to  be  performed  in  the  following  manner : — 
Wash  the  floor  and  woodwork  with  water  and  (preferably  carbolic 
acid)  soap.  Remove  the  wall  paper  (first  washing  it  with  solution 
of  chloralum  or  other  disinfecting  agent,  so  as  to  protect  the 
workmen),  and  wash  the  walls  with  solution  of  chloride  of  lime,  or 
hot  lime  wash.  Close  up  all  openings  except  the  door  ;  and  having 
generated  a  sufficient  quantity  of  a  powerful  disinfectant,  instantly 
retire  and  close  the  door.  After  twenty-four  hours  the  door  and 
windows  are  to  be  thrown  open,  and  in  a  few  days  the  room  is 
ready  to  be  re-papered,  and  its  ceiling  whitened. 

The  quantity  of  disinfectant  used  should  be  proportionate  to  th& 
size  of  the  room.  If  it  contain  2,000  cubic  feet  of  space,  it  woui^ 
require  the  combustion  of  about  27  pounds  of  sulphur  to  convert 
all  the  oxygen  of  the  air  into  sulphurous  acid,  and  even  then  on]y> 
one-fifth  of  the  space  in  the  room  would  be  occupied  with  sulphu- 
rous  acid  (fumes  of  burning  sulphur).     I  do  not  think  that  less 
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tban  4  pounds  of  sulphar  would  produce  sufficient  fumes  where- 
with adequately  to  disinfect  a  room  containing  2,000  cubic  feet. 
Chlorine  is,  in  my  opinion,  a  much  more  powerful  disinfectant  than 
sulphurous  acid.  For  a  room  such  as  that  above  described,  it 
would  be  necessary  to  employ  the  gas  evolved  from  a  mixture  of 
2|  pounds  of  alum  cake  and  3  pounds  of  chloride  of  lime,  or  (but 
mixed  with  hypochlorous  acid)  of  3  pounds  of  bleaching  powder  and 
1  pound  of  oil  of  vitriol,  diluted  (previously)  with  four  times  its 
Tolume  of  water. 

The  sulphur  is  best  burnt  in  one  or  more  earthenware  pipkins, 
containing  a  few  red  hot  coals,  and  placed  upon  flags,  slates,  or 
over  water,  so  as  to  avoid  accident  from  fire.  In  liberating 
the  chlorine  the  greatest  care  must  be  taken,  especially  when  oil 
of  vitriol  is  employed.  The  oil  of  vitriol  should  be  diluted  in  an 
earthenware  vessel,  which  is  capable  of  withstanding  the  heat 
evolved  from  the  mixture.  The  bleaching  powder  is  best 
placed  in  a  crock,  or  large  baking  dish,  and  the  diluted  acid 
poured  into  the  latter.  As  a  copious  disengagement  of  gas  of  a 
most  irritating  and  poisonous  nature  takes  place  the  instant  the 
acid  comes  into  contact  with  the  powder,  the  operator  must  effect 
a  precipitate  retreat  from  the  room,  instantly  closing  the  door 
after  him.  Whilst  working  a  muffler  should  be  kept  over  the 
mouth  and  nose.  To  disinfect  with  nitrous  fumes,  mix  1  pint  of 
commercial  nitric  acid  with  an  equal  quantity  of  water,  and  pour 
the  diluted  acid  upon  ^  a  pound  of  copper  turninp:s.  If  copper 
filings  be  used,  the  disengagement  of  the  fumes  takes  place  very 
rapidly.  I  do  not  recommend  the  use  of  nitrous  acid  unless  where 
a  medical  officer  of  health  personally  superintends  the  disinfection. 
The  atmosphere  of  a  room  may  be  disinfected  by  means  of  liquids; 
but  in  such  cases  the  purifier  must  be  applied  in  the  form  of  spray, 
which  cannot,  in  all  cases,  be  readily  accomplished. 

pisinfection    of   Clothing. — Clothes  that  are  not  injured  by 

being  washed  may  be  disinfected  by  prolonged  steeping  iu  solution 

of  chloralum  (half  a  pint  of  the  commercial  solution  to  a  gallon  of 

water)  or,  preferably,  chloride  of  lime   (6  ozs.  to   the  gallon). 

Coloured  fabrics  are  injured  by  chloride  of  lime,  and  uncoloured 

Jjoen  and  calico  articles  cannot  be  left  long  in  its  solution  without 

being  more  or  less  injured.      If  Condy's  solution  be  used,  merely 

thoroagblj  immerse  the  linen  in  it,  and  speedily  rinse  out  in  cold 

^ater;  for  if  the  article  be  left  too  long  in  this  solution  it  is  liable 

to  becoiue  stained.     Air  heated  to  from  260  degs.  to  300  degs. 

'abreu/ieit  is  undoubtedly  the  best  disinfecting  agent  for  clothing 

!1'  j^^^'^S*   fl-s^  it  does  not  in  the  slightest  degree  injure  the 

/CAs^  wtiiist  it  is  as  effective  as  the  mOst  powerful  of  the  ordinary 

titl'j^'^^^'        -A.n  oven  cautiously  heated  may  be  employed,  the 

^0  ^n^      '^g  Icept  in  the  heated  aii*  for  a  couple  of  hours  at  least. 

'^A?  ^^^^af^^'^  ^^  Dublin  have  constructed  a  hot  air  disinfecting 

*v  .'T  ^t  ^  ^ost,  of  £400.     It  is  situated  in  Marrowbone-lane,  in 

^^^Z'tj^^^  *'     and  any  poor  person  may  have  their  tainted  cloth- 


174  Disinfection  by  Hot  Air. 

iDg  disinfected  in  it  without  any  charge,  or  in  the  cue  i 
at  the  following  nominal  charges  : — 

CkargaJoT  dim/ating  arlicUi  al  Iht  hot-air  chamber. 

Per  daj  of  9  honrs,  at  diainfecting  temperntiire  (300°) 
Par  period  of  5  hours,  diito 

(These  ch&rges  ioclnde  coal*  andal 
Diiinfacliiig  single  blankets,  each 

„  per  pair  of  doable 

„  niES-  each 

„  quilta,  each 


■v. 


„              bed  cicks,  each     ...            ...  ...            ...  0  1 

„  pillowcases,  pair...  ...  0  0{ 

„             great  coata            ...            ...  ...            ...  0  2 

„             bod;  coaU            ...            ...  ...            ...  0  If 

,,             trowsers                ...            .„  ...            ...  0  1 

„             imall  articles,  doien            ...  •—            ■■.  0  ^ 

„  shawl 0  li 

„              heanh  rug            ...            ...  ...            ...  0  2 

„              carpels,  doicD  jard*            ■■■  ...            •••  0  S 

„               cnrlains,  pairs        ...              ...  ...              ...  0  3 

Artidea  belonging  to  the  poor  are  disiolecled  gralnitoiulj,  ^f  ordered  bj 
medical  or  relieving  officer. 

It  is  to  be  regretted  that  the  citizens  of  Dublin  do  not  more  fre- 
quently avail  thenuelvea  of  the  great  advantages  which  this  hot 
ftir  chamber  offers  as  a  means  of  stamping  out  scarlatina,  whooping 
cough,  and  almilar  diseases.  If  this  chamber  were  in  constant  re- 
quisition, I  can  hardly  doubt  but  that  the  mortality  from  zymotic 
diseases  in  Dublin  would  soon  be  sensibly  diminished.' 


Hot  Air  DUnfecUng  CbtiDber. 

The  engraring  shows  the  construction  of  the  chamber.  The 
walls  and  ceiling  of  the  compartment  in  which  the  clothes  are 

'  Anyone  requiring  clothing  to  be  disinfected  at  the  hot  air  chamber 
ahonld  write  a  day  previondy  to  the  articles  being  sent  to  the  keeper  of  the 
chamber,  Coiporation  Depot,  MarrowboDe-laDe.  The  articles  may  be  eo- 
closed  in  sackiogor  mattiog   and  sent  in  a  hand  or  other  car^  but  not  in  a 
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heated  are  bailt  of  brick,  aod  its  floor  is  composed  of  perforated 
iron  plate.  The  heat  is  radiated  into  the  compartment  from  the 
exterior  surface  of  a  coil  of  iron  pipe,  80  feet  iong,  and  which  acts 
as  part  of  the  furnace  flue.  The  products  of  the  combustion  which 
takes  place  in  the  furnace  escape  into  the  atmosphere,  without  pre- 
viously mixing  with  the  air  contained  in  the  close  chamber ;  no 
emanations  from  the  infected  clothes  can  pass  into  the  atmosphere, 
and  consequently  no  one  need  feel  alarmed  at  the  close  propinquity 
of  the  apparatus. 

Sewage  Disinfection. — Solution  of  chbralum,  carbolic  acid,  or 
of  some  such    metallic  salt  as  copperas,   should  occasionally  be 
poured  into  the  sinks,  and  all  other  places  leading  to  the  sewer. 
The  ash-pit  or  midden  is  beneflted  by  the  occasional  sprinkling  of 
a  disinfecting  liquid.      If  there  be  a  cistern  of  water  devoted  ex- 
clusively to  the  W".  C,  pour  into  it  daily  a  wineglassful  of  carbolic 
acid  solution.      One  pound  of  chloralum  powder,  five  pounds  of 
sulphate  of  iron,  or  one  pint  of  carbolic  acid  are  suflicient  quanti- 
ties to  add  to  five  gallons  of  water  ;  it  the  sewers  be  very  offensive, 
somewhat  stronger  solutions  may  be  applied ;  whilst  for  watering 
streets  the  solution  may  be  ten  times  weaker.    On  the  whole,  car- 
bolic acid  seems  the  best  application  to  sewage. 

For  manure  heaps  and  liquid  manure,  chlorine  and  chloride  of 
lime  are  very  unsuitable,  whilst  iron  per  chloride  and  chloralum  are 
suitable  applications.  If  the  manure  be  quite  fresh,  quick-lime  is 
a  good  preservative,  but  this  substance  acts  unfavourably  on  stale 
manure.  One  pound  of  freshly  burnt  quick-lime  is  sufficient  for 
100  gallons  of  fresh  liquid  manure,  and  it  will  preserve  its  fertil- 
ising qualities  for  a  long  time. 

The  following  substances  include  all  the  really  useful  disinfec- 
tants and  antbeptics  :— 

Nitrous  Fumes. — On  dissolving  copper  in  nitric  acid  a  colour- 
less gas  is  evolved,  which,  on  coming  into  contact  with  the  air, 
absorbs  oxygen  from  the  latter,  and  produces  ruddy  fumes — a 
variable  mixture  of  nitrous  acid  and  hyponitric  acid.  These  fumes 
are,  perhaps,  the  most  powerful  of  the  gaseous  disinfectants,  bat 
they  are  so  dangerous  to  life  that  they  should  only  be  used  under 
the  immediate  superintendence  of  a  scientific  or  medical  man. 

Chlorine. — By  heating  blask  oxide  of  manganese  with  about 
four  times  its  weight  of  commercial  muriatic  acid,  a  yellowbh 
green  gas,  termed  chlorine,  is  evolved.  It  possesses  a  very  power- 
ful odour,  and  cannot  be  safely  inspired,  even  when  largely  diluted 
with  air.  The  gas  can  also  be  obtained  by  adding  5  parts  of  alum 
cake  to  4  parts  of  bleaching  powder,  or  chloride  of  lime;  or,  but 
in  an  impure,  but  equally  efficacious,  state,  by  the  addition  of  one 
part  of  oil  of  vitriol  to  three  parts  of  bleaching  powder.  A  few 
crystals  of  potassic  chlorate  (chlorate  of  potash),  placed  in  a 
saucerful  of  muriatic  acid,  slowly  evolve  chlorine. 

Sulphurous  Acid  is  prepared  by  burning  sulphur.  It  is  a 
colourless  gas,  and,  like  chlorine,  cannot  be  breathed  without 
iojory  to  the  lungs. 
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Muriatic  Acid. — ^The  acid  liquid  known  in  commerce  hj  tbe 
name  of  spirits  of  salts,  or  muriatic  acid,  is  water  containing  in 
solution  about  one-third  of  its  weight  of  hydrochloric  acid  gas. 
By  boiling  the  commercial  article,  the  gas  which  it  contains  is, 
in  great  part,  expelled,  and  it  acts  as  a  disinfectant  of  moderate 
power.     The  liquid  also  possesses  disinfecting  properties* 

Condys  Liquid  is  a  solution  of  permanganate  of  potassium  in 
water.  It  acts  by  freely  parting  with  a  large  proportion  of  the  oxygen 
which  it  contains,  when  it  comes  in  contact  with  organic  matter, 
especially  if  the  latter  be  in  a  decaying  state.  Although  by  no  means 
so  powerful  as  some  other  disinfectants,  it  possesses  the  great  ad- 
vantage of  being  without  odour,  and  it  is,  therefore,  well  adapted 
for  use  in  the  sick  room. 

Carbolic  Acid, — Pure  carbolic  acid  is  a  white  crystalline  solid  ; 
but  the  commercial  article  is  a  thin,  tar-like  liquid,  with  an  odour 
resembling  that  of  a  mixture  of  tar  and  creosote.  This  substance 
acts  by  reason  of  its  great  antiseptic  virtues.  When  mixed  with 
animal  or  vegetable  substances,  it  prevents  them  from  fermenting 
or  becoming  putrescent;  but  it  allows  them  to  undergo  a  very 
slow  and  harmless  kind  of  decay,  or  oxidation,  during  which  pro- 
cess no  hurtful  matters  are  evolved.  It  destroys  animalcules  and 
minute  plants ;  but  in  this  respect  it  is  excelled  by  other  sanitary 
agents.  There  can  be  no  question  as  to  the  valuable  disinfecting 
properties  of  carbolic  acid,  and  it  is  to  be  regretted  that  its  odour 
is  objectionable,  and  that  so  many  accidents  have  occurred  from 
persons  drinking  it  in  mistake  for  porter  and  other  liquids.  Tar, 
and  tar  oils,  possess,  but  in  a  much  feebler  degree,  the  disinfecting 
properties  of  carbolic  acid  ;  wliilst  picric  acid  and  benzoic  acid  (a 
dear  substance)  are  probably  more  powerful  sanitary  agents  than 
carbolic  acid. 

Vinegar  and  ammonia,  though  used  as  disinfectants,  are  of  but 
little  value  as  such. 

Sulphate  of  Copper  {Bluestone  or  Blue  Vitriol), — According 
to  the  recent  experiments  of  Dr.  Dougall,  bluestone  possesses  germ- 
destroying  and  anti-putrefactive  properties  equal  to  those  of 
chloride  of  aluminium  :  it  differs  from  the  latter,  however,  in  being 
poisonous.  Sulphate  of  copper  instantly  removes  the  odour  of 
sulphuretted  h}'drogen. 

Nitrate  of  Lead  has  been  used  as  a  disinfecting  agent,  but  not 
largely.  It  rapidly  removes  the  odour  of  sulphuretted  hydrogen, 
and  may  be  applied  to  foul  sewage.     This  salt  is  poisonous. 

Sulphate^  Sulphite^  and  Chloride  of  Zinc  are,  especially  the 
latter  two,  good  disinfectants,  particularly  for  sewage ;  but  they 
have  the  disadvantage  of  being  poisonous.  '*  Burnet's  Solution" 
is  simply  chloride  of  zinc  dissolved  in  water ;  it  may  be  easily 
prepared  by  di.<solv]ng  pieces  of  zinc  in  muriatic  acid. 

Ferrous  Sulphate  {^Sulphate  of  Iron,  Copperas,  or  Green 
Vitriol)  is  the  cheapest  of  the  heavy  metallic  salts  used  for  disin- 
fecting purposes.     It  is  applied  to  manure  heaps  and  sewage ;  but 
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it  is  not  a  powerful  sanitary  agent.  Ferric  chloride,  or  per- 
chloride  of  iron,  has  heen  employed  rather  largely  as  a  sewage 
deodorant.  It  is  prepared  by  dissolving  rust  of  iron  in  muriatic 
acid. 

Bichromate  of  Poiitssium  (bichromate  of  potash)  is  extolled  as 
a  disinfectant  by  Dr.  Angus  Smith — a  distinguished  sanitarian,  and 
still  more  recently  by  Dr.  Dougall :  the  latter  says  of  chromic  acid 
(prepared  by  adding  sulphuric  acid  to  bichromate  of  potassium) 
that  its  antiseptic  power  is  double  that  of  carbolic  acid,  and  that 
^*  it  must  ere  long  take  the  foremost  place  as  a  sanitary  agent."  I 
think,  however,  that  chromic  acid  is  hardly  likely  to  become  a 
cheap  disinfectant. 

Surgeon-Major  O.  Nial's  experiments  with  potassium  chromate 
gave  results  similar  to  those  of  Dr.  Dougall. 

'<  Bisulphite  of  Lime"  has  been  largely  used  as  an  antiseptic,  but 
chiefly  for  the  preservation  of  meat  and  other  kinds  of  food.  It 
has  been  highly  commended  by  several  chemists. 

**  M^DougalPs  Powder**  is  a  compound  of  calcium  sulphite 
(sulphite  of  lime)  and  carbolate  of  calcium  (carbolate  of  lime). 
It  is  extensively  used  as  a  deodorant  for  sewage,  stables,  &c. 

Alum,  Lime,  **  Superphosphate  of  Magnesia,**  and  other  earthy 
bodies,  are,  or  have  been,  enrployed  as  disinfectants,  chiefly  in  the 
case  of  sewage.  Alum  and  other  salts  of  the  earth  alumina  appear 
on  the  whole  to  yield  tolerably  satisfactory  results  as  sewage 
deodorants. 

Charcoal  in  lumps  has  been  found  useful  in  absorbing  foul 
gases  from  the  air  of  dairies,  stables,  &c. 


CHAPTER  XVIL 

SPREADING  OF  DISEASES  AND  HOW  TO  PREVENT  IT, 

A  person  suffering  from  a  contagious  disease  is,  with  respect  to 
the  rest  of  the  community,  very  much  in  the  same  condition  as  a 
lunatic — both  are  dangerous  to  health  and  life.  They  are,  bow- 
ever,  usually  treated  in  a  very  different  manner.  The  lunatic,  if  he 
exhibit  the  slightet^t  tendency  to  do  violence  to  any  one,  is,  on  the 
production  of  a  medical  certificate,  summarily  deprived  of  his 
Hberty,  and  placed  under  such  conditions  as  may  be  deemed  neces- 
sary to  prevent  him  from  injuring  any  one.  On  the  other  hand, 
the  small-pox  or  scarlatina  patient  is  not  interfered  with.  He  may, 
when  barely  convalescent,  mix,  without  let  or  hindrance,  in  crowds, 
travel  in  tram-cars,  railways,  carriages,  and  cabs,  go  to  places  of 
worship  and  amusement,  and,  in  a  word,  scatter  the  seeds  of  disease 
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broadcast  amongst  the  population.  But  it  may  be  said  that  the 
law  prohibits  persons  suffering  from  contagious  diseases  from  ex- 
posing themselves  in  public.  The  26th  section  of  the  Sanitary 
Act,  1866)  certainly  provides  a  penalty  for  such  an  act ;  but  who 
ever  heard  of  any  one  being  prosecuted  for  a  breach  of  this  law. 
People  are  daily  prosecuted  all  over  the  United  Kingdom  for 
allowing  the  existence  of  house  nuisances,  rooms  to  be  over- 
crowded, tenement  houses  to  be  dilapidated;  and  but  rarely, 
indeed,  do  we  read  of  the  prosecution  of  persons  for  spreading  coo* 
tagion  amongst  the  people.  Perhaps  I  may  take  an  extreme  view 
of  this  matter ;  but  I  hold  that  every  person  suffering  from  such 
a  disease  as  small-pox  should  be  deemed  to  be  dangerous  to  the 
community,  and  should  be  placed  under  such  conditions  as  would 
at  least  diminish  the  amount  of  mischief  which  such  persons  at 
present  occasion.  No  doubt,  any  such  interference  with  a  patient 
would  be  considered  by  many  a  high-handed  procedure,  and  an  un- 
warrantable interference  with  the  liberty  of  the  subject ;  but  there 
are  few  laws  enacted  for  the  well-being  of  the  community  that  do 
not  interfere  with  the  so-called  liberty  of  the  subject.  The  liberty 
claimed  for  a  scarlatina  patient  or  convalescent  is  the  liberty  to 
freely  communicate  their  disease  to  healthy  persons,  and  that  free- 
dom is  certainly  one  which  the  body  politic,  for  its  own  sake,  is  justi- 
fied in  refusing. 

There  are  great  practical  difficulties  in  the  way  of  compulsorily 
isolating  infected  persons  and  the  convalescent  from  contagious 
disease ;  but  they  are  not  insuperable.  The  law  relative  to  ex- 
posure of  persons  affected  with  contagious  disease  should  be  strictly 
enforced.  No  person  suffering  from  such  maladies  should  be  per- 
mitted to  remain  in  any  house  containing  more  than  one  family, 
or  in  any  dwelling  in  which  there  is  not  ample  accommodation. 
The  prompt  removal  of  persons  affected  with  contagious  disease 
to  hospital  would  materially  lessen  the  current  stock  of  contagion. 
With  respect  to  convalescents,  they  should  be  detained  until  such 
time  as  their  medical  attendants  pronounced  them  free  from  conta- 
gion, or  at  least  not  likely  to  be  capable  of  communicating  disease. 
Of  course,  convalescent  hospitals  should  be  provided  in  such  cases; 
but  the  sanitary  authorities  have  power  to  erect  a  sufficient  number 
of  these  useful  institutions.  The  immediate  removal  of  the  con- 
tagious sick,  and  their  detention  until  free  from  contagion,  I  look 
upon  as  indispensable  measures  for  the  eradication  of  zymotic 
diseases.  Clothing  and  bedding  frequently  are  the  media  of  pro- 
pagating disease.  Those  belonging  to  persons  who  have  died 
from  small-pox,  scarlatina,  &c.,  are  frequently  sold  or  sent  to 
the  pawnbroker,  without  having  previously  been  disinfected.  In 
this  way  disease  is  often  spread.  Some  years  ago  I  discovered  that 
the  cast  off  straw  from  the  patients'  beds  in  a  fever  hospital  was 
systematically  sold,  instead  of  being  burned.  No  doubt,  many  poor 
persons  who  bought  thb  fever-infected  straw  and  lay  upon  it  con- 
tracted the  disease. 
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LodgiDgs  and  whole  houses  recently  tenanted  by  persons 
affected  with  zymotic  diseases  are  often  immediately  afterwards  let 
to  persons,  without  in  the  first  instance  thoroughly  cleansing  and 
disinfecting  them.  This  is  by  no  means  an  unusual  mode  of 
spreading  disease.  Housekeepers  and  others  who  allow  persons  to 
occupy  rooms  or  houses  recently  the  abode  of  persons  affected  with 
infectious  disease,  and  which  have  not  be^n  disinfected,  are  liable 
to  a  penalty  not  exceeding  £20  under  Vic.  29  and  30,  c.  90,  sec.  39* 
Persons  who  sell  infected  clothing,  bedding,  or  rag?,  and  owners 
or  drivers  of  cabs,  or  other  public  conveyances,  who  do  not  imme- 
diately disinfect  their  vehicles  after  conveying  any  sufferer  from 
contagious  disease,  are  liable  to  a  penalty  under  section  38  of  the 
same  act;  but  except  under  very  exceptional  circumstances  no 
public  cab  or  other  vehicle  of  the  kind  should  be  used  ibr  conveying 
the  sufferers  from  contagious  maladies.  Besides,  who  is  to  see  that 
the  cab  owner  properly  disinfects  his  vehicle.  The  operation 
should  be  performed  for  him  at  his  own  expense  by  the  local  sani- 
tary authority.  Section  24,  Sanitary  Act,  1866,  enables  local 
authorities  to  provide  conveyances  for  the  use  of  the  sick. 

There  is  little  doubt  but  that  in  the  majority  of  cases  contagion 
is  communicated  by  the  sick  or  convalescent  coming  into  direct  or 
nearly  direct  contact  with  the  healthy.  In  schools  sick  or  recently 
recovered  children  infect  their  healthy  fellow  pupils  with  scarla- 
tina, measles,  and  whooping  cough.  Nurses  from  hospitals  con- 
vey contagion  to  their  own  homes,  aad  to  those  of  their  friends. 
The  laundress^  disseminates  the  poison  of  scarlatina  and  small-poz 
amongst  her  employers.  The  tailor  and  dressmaker,  working  in  their 
own  wretched  rooms,  often  ply  their  needles  close  to  fever  stricken 
patients.  A  case  came  under  my  own  notice  where  a  tailor,  still 
suffering  from  small-pox,  actually  helped  his  father  to  make  a  suit 
of  clothes  which  had  to  be  finished  within  a  limited  time.  It  is  a 
pity  that  the  rich  who  have  infected  clothing  and  bedding  do  not 
bum  them,  instead  of  sending  them  to  be  washed,  disinfected,  or 
sold.  Dr.  Ogle  mentions^  several  cases  of  scarlatina  caught  from 
infected  clothing,  and  most  physicians  who  have  had  much  experi- 
ence of  zymotics  can  recall  to  mind  instances  of  a  similar  kind. 
Dr.  Grimshaw,  who  has  devoted  special  attention  to  the  subject  of 
the  spreading  of  contagious  disease,  relates  ^  that  a  patient  with 
small-pox  pustules  on  him,  admitted  into  hospital,  had  on  the  pre- 
tIous  day  been  occupied  in  dressing  ladies'  hair.  *^  I  have  a  butcher 
in  the  hospital  who  cut  up  four  carcasses  of  beef  after  he  had  the 
pimples  on  him  ;  I  have  a  grocer  who  was  attacked  in  his  shop,  and 
sold  tea  and  sugar  to  the  public  with  the  rash  on  him  ;  I  have  a 


'  For  a  remarkable  account  of  a  wide  diffusion  of  scarlatina  bv  the 
laundress,  see  a  paper  on  the  subject  by  Dr.  Heslop,  of  Birmingham,  in  the 
Lancet  for  November  24,  1870. 

*  Medical  Times  and  Gazette,  November  26th,  1874. 

*  Dublin  Medical  Journal  for  March,  1872 ;  page  223. 
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telegraph  clerk  who  was  working  in  the  post-office  after  the  erup- 
tion was  out  on  him.  With  such  things  as  these  occurring  it  is 
no  wonder  that  the  disease  (small-pox)  is  spreading  in  every 
direction." 

Rags  are  popularly  supposed  to  be  a  common  vehicle  of  con- 
tagion ;  but  the  investigations^  of  Dr.  Bristowe  gave  results  to 
a  great  extent  negative  of  this  belief.  At  the  same  time,  rags  are 
occasionalljy  no  doubt,  the  means  of  infecting  those  persons  in 
paper  mills  who  are  engaged  in  sorting  them. 

Scarlatina  is  one  of  those  diseases  the  most  difficult  to  be  dealt 
with  by  preventive  medicine.  It  appears  almost  as  frequently 
amongst  the  rich  as  the  poor — in  clean  houses  as  in  filthy  dwell- 
ings. The  mortality  from  the  disease  is  high ;  and  its  contagium 
is  of  a  most  persbtent  character,  retaining  its  mischief- working 
powers  for  many  months  after  it  has  been  cast  forth  like  an  unclean 
spirit  from  the  bodies  of  the  diseased.  Scarlatina  is  eminently 
contagious,  and  its  poison  is  evolved  in  large  quantities  from  the 
bodies  of  the  sufferers  from  it :  the  only  means,  therefore,  which 
are  likely  to  lessen  the  ravages  of  this  malady  are  (1)  the  strictest 
isolation  of  the  sick,  and  the  only  somewhat  less  strict  isolation  of 
those  who  directly  minister  to  their  wants ;  (2)  the  prompt  and 
utter  destruction  of  every  article  of  clothing,  and  bedding,  of  napkins, 
wall  paper,  and  upholstery,  &c.,  which  might  possibly  contain  the 
contagium  of  the  disease.  In  the  cose  of  the  wealthy,  these  pre- 
ventive measures  (against  fresh  attacks)  are  practicable ;  in  that  of 
the  poor  they  are  very  difficult,  though,  perhaps,  not  impossible. 
The  poor  cannot  afford  to  sacrifice  their  clothing  and  bedding ;  but 
why  not  indemnify  them  for  the  loss  ?  I  fear  the  local  authorities 
are  not  yet  sufficiently  appreciative  of  the  advantages  of  preventive 
measures  to  be  prepared  to  offer  the  full  value  for  all  the  infected 
clothing  voluntarily  surrendered  for  destruction.  With  respect  to 
the  isolation  of  poor  persons  suffering  from  scarlatina  and  small- 
pox, the  law  empowers  the  local  authorities  to  remove  them  to 
hospital  from  their  houses  when  the  latter  are  not  in  a  proper  con- 
dition— are  they  ever  in  a  proper  condition  ? — for  the  reception  of 
the  sick.  This  law  ought  certainly  to  be  enforced  with  the  utmost 
vigour.  The  inspectors  of  nuisances  should  ascertain  whether  or 
not  scarlatina  had  appeared  in  any  school  within  their  districts ; 
and  if  it  had,  to  promptly  apprize  the  medical  officer  of  health  of 
the  fact.  The  latter  should  lose  no  time  in  causing  the  school  to 
be  closed  or  disinfected,  or  subjected  to  such  other  measures  as  he 
might  think  necessary. 

Until  very  recently  scarlatina  was  unknown  in  India,  but  the  poison 
was  introduced  into  that  country  three  years  ago,  and  is  probably 
now  spreading  throughout  it.  The  manner  in  which  zymotic 
diseases  are  spreading  in  new  countries  by  the  agency  of  man  and  mer- 

>  Report  of  Medical  Officer  of  the  Privy  Council  for  1865 ;  page  196  ei 
aeq. 
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cbandise  is  very  remarkable.  We  shall  send  sooner  or  later  cholera  to 
Australia,  just  as  we  have  introduced  rinderpest  into  that  country. 
The  recent  appearance  of  scarlatina  in  India  is  not  without  its  lesson ; 
for  as  Sir  Thomas  Watson  remarks,'*  Considering  the  previous  freedom 
from  scarlatina  of  that  large  portion  of  the  habitable  earth,  the  date 
of  what  may  prove  to  have  been  its  earliest  infection  is  worth  noting ; 
and  the  truth  which  it  helps  to  enforce  is  worth  repeating — namely, 
that,  like  small-pox,  measles,  d[;c.,  scarlatina  does  not  arise  now-a- 
days  except  from  contagion." 

Smcdl-pox  poison  is  not  so  persistent  as  that  of  scarlatina,  ^ut 
the  disease  is  extremely  contagious.  The  contagium  appears  to  be 
propagated  in  a  manner  closely  resembling  the  spreading  of  scarla- 
tina poison — namely,  by  direct  contact  between  the  sick  and  sound, 
and  by  the  media  of  clothing,  bedding,  furniture,  wall  paper^  &c. 
There  is  no  proof  to  show  that  it  is  spread  by  foul  water  or  sewer 
gases.  The  isolation  of  the  sick  and  the  destruction  or  thorough 
disinfection  of  their  clothes,  &c.,  together  with  vaccination,  are  the 
obvious  measures  for  the  prevention  of  small-pox.  Preventive 
measures  may  appear  to  be  harsh;  but  let  us  consider  that  if 
by  them  we  were  enabled  to  extirpate  zymotic  disease,  one  out  of 
every  five  deaths  that  now  annually  occur  in  the  United  Kingdom 
would  be  prevented.  For  such  a  saving  of  human  life  almost  no 
temporary  sacrifice  of  liberty  or  expenditure  of  money  could  be 
too  great. 

Typhus  fever  has  a  weaker  and  a  less  persistent  poison  than 
scarlatina.  It  does  not  seem  to  be  generally,  if  at  all,  propagated  by 
foul  water.  Perhaps  it  is  by  sewer  gases,  but  certainly  not  to  a 
large  extent.  The  contagium  does  not  appear  to  travel  far  through 
the  air,  nor  to  be  very  portable.  The  danger  of  infection  dimi- 
nishes as  the  distance  between  the  sick  and  sound  increases.  Every 
one  appears  to  be  susceptible  to  the  poison,  but  rarely  to  be  affected 
twice  by  it.  Dr.  Russell,  an  eminent  authority  on  this  disease, 
states  that  every  one  connected  with  the  Glasgow  Fever  Hospital 
conti^cts  the  disease  sooner  or  later.  Those  attending  on  the 
patients  are  the  earliest  affected,  those  remotest  from  them — the 
gate-keepers,  bread-room  men,  &c. — the  last  to  succumb.  It  is 
most  likely  that  the  poison  of  typhus  is  not  of  common  sporadic 
origin,  but  that  it  is  propagated  from  individual  to  individual.  It  is 
that  zymotic  most  likely  to  disappear  first  under  an  improved  hygienic 
condition  of  the  population  and  the  more  rigorous  application  of 
sanitary  laws.  Attention  to  cleanliness  of  the  person,  clothing, 
furniture,  and  dwelling,  and  liberal  dietaries,  lessen  the  spread  of 
typhus.  Isolation  of  the  affected  not  merely  from  the  healthy,  but 
also  from  each  other,  is  most  desirable.  If  it  were  possible,  it 
would  be  better  to  treat  every  case  of  typhus  in  a  large  and  airy 
room  set  apart  for  the  purpose.  The  crowding  together  of  typhus 
patients  is  disastrous. 

Relapsing  fever  is  a  disease  of  uncertain  origin.  It  is  con- 
tagious, and  appears  to  be  a  close  congener  of  typhus,  though 
differing  from  the  latter  in  many  of  its  more  prominent  symptoms. 
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The  influence  of  the  insanitary  conditions  of  the  common  lodg- 
ing houses  in  spreading  the  disease  is  strikingly  shown  by  the  fol- 
lowing figures : —  ^ 

Table  showing  comparative  Sick-rate  in  the  Three  Sub-districts  (or 

St.  Giles)  and  in  Common  Lodging  Houses. 


Sab'districts. 

Population. 

Cases. 

Batios. 

St.  George,  Bloomsbory ... 

17,392 

7 

1  in  2,484 

St.  Giles,  South    

17,940 

72 

lin.    249 

St.  Giles,  North    

16,578 

44 

1  in     877 

Common  Lodging  Houses 

2,177 

97 

lin   22-4 

The  results  of  the  inquiries  of  Dr.  Russell,  Dr.  Ross,  and  of 
other  investigators  show  that  relapsing  fever  prevails  exclu- 
sively amongst  the  very  lowest  classes  of  the  population.  As  a 
general  rule,  privation  is  a  precursor  and  an  accompaniment  of 
the  disease,  which,  indeed,  has  been  termed  in  Germany  and  else- 
where, "  famine  fever.'*^  Mere  poverty  does  not  appear  to  induce 
the  disease,  seeing  that  costermongers  and  labourers  escape. 
Absolute  want,  or  actual  dearth  of  nutriment,  is,  with  rare  excep- 
tions, the  immediate  precursor  of  each  attack.  When  the  relaps- 
ing fever  was  established  in  a  locality,  the  elfect  of  overcrowding 
in  human  habitations  in  spreading  the  disease  became  very  evi- 
dent. When  it  visited  a  numerous  family,  it  rarely  happened  that 
fewer  than  two  members  sulfered,  and  very  frequently,  all  the 
children  in  a  family  were  attacked. 

Dr.  Ross  ascertained  that  there  were  no  apparent  relations 
between  the  spread  of  relapsing  fever  and  the  temperature  or 
humidity  of  the  atmosphere.  As  cold  lowers  the  vital  powers  of 
persons  insufficiently  fed,  I  should  have  supposed  a  priori  that  a 
low  temperature  would  have  increased  the  amount  of  the  disease. 

The  rate  of  mortality  from  relapsing  fever  in  Dr.  Ross's  district 
was  only  two  and  a  half  per  cent.,  whereas  in  some  other  places  it 
amounted  to  about  ten  per  cent.  This  small  mortality  appears  to 
have  been  due  to  the  prompt  sanitary  measures  employed;  but 
more  especially  to  the  instant  removal  of  the  sick  to  the  hospitals, 
where  tbey  received  not  only  medicine,  but  good  food.  During  the 
recent  epidemic  of  small-pox  in  Dublin  great  efforts  were  made  to 
secure  the  prompt  removal  of  fever  patients  to  hospital.    Every 

*  Extracted  from  the  report  of  an  epidemic  of  relapsing  fever  in  St  Giles^ 
London,  in  1670. 

'  Virchow,  of  Berlin,  describes  it  ai  <*  die  httnger-peaL** 
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morDing  a  sanitary  sergeant  of  police  called  upon  each  dispensary 
physician,  and  ascertained  from  him  the  names  and  address  of 
those  of  his  patients  who  were  affected  with  any  zymotic  disease. 
The  information  thus  obtained  was  acted  upon  at  once,  and  the 
patient  was,  if  at  all  possible,  immediately  conveyed  to  the  hospi- 
tal, and  the  apartment  in  which  he  had  lived  was  disinfected.  The 
great  difficulty  was  to  disinfect  the  clothes  of  the  persons  who 
lived  with  the  sick.  Amongst  the  poorer  classes  a  change  of  rai- 
ment is  the  exception,  not  the  rule.  To  provide  them  with  new 
clothes  is  somewhat  expensive,  and  the  public  health  authorities 
are  not  likely  to  be  induced  to  sanction  any  large  expenditure  for 
such  a  purpose.  Nevertheless,  it  is  probable  that  what  might 
appear  to.  be  the  most  expensive  method  of  endeavouring  to 
*'  stamp  out"  or  greatly  lessen  zymotic  disease  would  in  the  end 
be  the  cheapest  plan.  The  rinderpest  was  extirpated  in  England 
and  Scotland  by  the  most  expensive  method  that  could  possibly  be 
adopted — namely,  the  instant  destruction  of  every  animal  that 
exhibited  the  first  symptoms  of  the  disease.  Thousands  of  animals 
were  killed,  but  with  them  also  perished  the  disease. 

Measles^  belonging  as  it  does  to  the  Exanthemata^  resembles 
generally  in  its  mode  of  propagation  the  other  members  oifthat  group 
of  diseases.  Although  very  common  in  childhood,  no  age  exempts 
ns  from  this  disease.  It  is  highly  contagious  ;  and  the  measures 
necessary  to  prevent  the  spreading  of  it  are  similitr  to  those  to  be 
employed  in  the  case  of  small- pox.  As  a  rule,  however,  very  few 
consider  it  necessary  to  disinfect  the  clothing,  d:c.,  which  had  been 
in  contact  with  persons  affected  by  measles.  It  is  probable  that 
attacks  of  such  comparatively  mild  zymotics  as  measles  may  help 
to  render  persons  somewhat  less  susceptible  to  the  poison  of  all  the 
contagious  maladies.  When  a  zymotic  first  appears  amongst  a 
savage  or  semi-civilised  people — the  natives  of  the  South  Sea  Islands 
&c. — its  ravages  are  usually  very  severe,  and  this  severity  has  been 
attributed  to  the  circumstances  that  such  people  had  not  in  their 
infancy  been  affected  with  measles,  chicken-pox,  whooping  cough, 
&c.  The  latter  not  improbably  use  up  some  of  the  stock  of  that 
peculiar  constituent  in  the  blood  which  seems  to  be  susceptible  to 
the  influence  of  zymotic  ferments  ;  but,  of  course,  these  are  merely 
speculations. 

Wliooping  Cough  is  very  contagious,  and  children  suffering  from 
it  should  be  isolated  as  mi^ch  as  possible.  The  disease,  though,  on 
the  whole,  mild,  occasionally  proves  fatal. 

Asiatic  cholera  is  spread,  undoubtedly,  through  the  medium  of 
impure  w  ater,  probably  by  soiled  clothes  and  bedding,  perhaps  by 
polluted  air  from  sewers  and  soils.  Its  poison  does  not  seem,  how- 
ever, to  be  generally  propagated  directly  through  the  air ;  and, 
therefore,  the  disease  is  not  usually  contracted  at  the  bedsides  of 
the  cholera  sick.  In  this  respect  cholera  resembles  typhoid  fever, 
and  both  diseases  appear  to  be  similarly  propagated.  The 
immense  preponderance  of  opinion,  worth  having,  is  in  favour  of  the 
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Tiew  that  cholera  does  not  originate  in  Europe,  and  that  the  disease 
is  communicated  from  individual  to  indindual,  and  bj  that  mode 
alone.  Whether  or  not  it  ori^inate^  now-a-days  in  India  is  a  wide 
question,  unnecessary  to  discuss  here. 

Although  the  cause  of  cholera  remains  unknown,  the  contagious 
nature  of  the  disease  and  the  various  channels  by  which  it  is  com- 
municated appear  to  have  been  very  clearly  ascertained.  Cholera, 
like  all  the  diseases  of  its  class,  may  be  fairly  met  with  hygienic 
weapons.  "  It  cannot,"  says  Mr.  Simon,  the  medical  officer  of  the 
Privy  Council,  "  be  too  distinctly  understood  that  the  person  who 
contracts  cholera  in  this  country  is,  ipsofactOy  demonstrated  with 
almost  absolute  certainty  to  have  been  exposed  to  excremental  pol- 
lution ;  that  that  which  gave  him  cholera  was  (mediately  or  imme- 
diately), discharged  from  another's  bowels ;  that,  in  short,  the  dif- 
fusion of  cholera  amongst  us  depends  entirely  upon  the  numerous 
filthy  facilities  which  we  let  exist,  and  especially  in  our  larger 
towns,  for  the  fouling  of  earth,  air,  and  water ;  and  thus,  secon- . 
darily,  for  the  infection  of  man  and  whatever  contagionfmay  be 
obtained  in  the  miscellaneous  outflowings  of  the  population.'' 

On  the  subject  of  cholera  the  following  observations,  made  by 
Professor  Pettenkofer — to  whose  investigations  into  the  etiology 
of  this  disease  we  are  so  much  indebted — will  be  read  with 
interest : — 
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In  my  opinion  four  conditions  are  essential  in  order  to  bring  aboat  an 
epidemic  of  cholera : — 

1.  A  specific  germ. 

2.  Certain  local  conditions. 

8.  Certain  seasonal  conditions. 

4.  Certain  individaal  conditions. 
I  have  not  investigated  the  nature  of  the  cholera  germ  as  disseminated 
by  human  intercourse.  I  have  only  taken  for  granted  that  it  exists  in  the 
intestinal  discharges  of  persons  coming  from  infected  places.  Mj  own 
investigations  have  been  chiefly  confined  to  the  second  and  third  before- 
mentioned  conditions.  Hitherto  I  have  considered  the  human  subject  ouly 
80  far  as  he  is  the  bearer  of  the  infecting  matter  of  cholera  or  of  the  germ  of 
this  matter ;  and  have  with  facts  contended  against  the  pure  contagionist^, 
who  declare  that  the  inffcting  matter  is  produced  by  a  process  of  multiplica- 
tion within  the  bodies  of  those  affected  by  the  disease.  My  chief  proofs  of 
this  have  always  lain  in  simple /ac<«  (independent  of  any  theory)  as  to  the 
spread  of  cholera  over  large  districts.  There  are  certainly  places  enjoying 
complete  immunity  from  cholera,  b\so  periods  of  immunity.  The  develop* 
ment  of  epidemics,  and  the  immunity  of  many  places,  is  totally  inexplicable 
by  the  simple  assumption  of  contagion  from  person  to  person.  Observe  the 
spread  of  epidemics  along  the  course  of  railways  and  other  ways  of  inter- 
communication. Nor  are  they  to  be  explained  by  certain  individual  disposi- 
tion of  person  (food,  drinks,  domestic  arrangements,  age,  position,  &c. ) ;  but 
the  circumstances  require,  besides  these,  the  existence  of  local  and  seasonal 
aiding  causes,  which  have  to  be  assumed. 

Are  these  in  immediate  relation  to  the  cholera  germ  itself,  or  to  the 
individual  disposition?  Facts  speak  in  favour  of  the  first  opinion  only. 
1.  Persons  from  an  unaffected  place  going  to  an  affected  one  are  attacked 
quite  as  numerously  and  as  soon  as  the  persons  who  constantly  reside  in 
these  places.  2.  Cases  are  on  record  where  a  person  from  an  infected  dis- 
trict conveys  (in  a  way  not  clearly  ascertained)  infecting  matter  to  a  place 
enjoying  complete  immimity  from  cholera  ;  and  there,  by  means  of  his  limited 
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amoant  of  infecting  matter,  infects  a  few  persons  who  themselves  had  nerer 
been  subject  to  the  local  conditions  of  an  infected  place,  and  therefore  could 
not  have  had  their  individual  disposition  altered  bj  it.  Facts  imperiously 
demand  that  we  should  consider  that  the  "  seasonal"  and  *  *  local"  conditions 
are  intimately  connected  with  the  cholera  germ,  although  they  may,  in  addi- 
tion, be  in  a  condition  to  act  on  the  predisposition  also. 

The  infecting  matter,  in  my  opinion,  is  not  a  product  of  the  human  intes- 
tines, bat  of  the  soil.  In  so  far  as  we  consider  the  cholera  germ  of  an  organ- 
ised nature,  and  capable  of  various  degrees  of  development,  it  is  possible — 
nay,  very  probable — that  there  may  be  various  degrees  of  infection.  The  dis- 
tinction between  cholera  "  germ"  and  cholera  **  infecting  matter"  must  be 
noted.  The  cholera  germ  stands  in  the  same  relation  to  the  infecting  matter 
as  the  seed  does  to  the  fully  developed  plant. 

The  correctness  of  these  views  (Pettenkofer's)  is  disputed  by  Dr. 
Bachanan,  who,  from  his  position  of  Government  Sanitary  Inspec- 
tor, has  had  peculiar  facilities  for  investigating  the  conditions 
under  which  cholera  spread  in  England  during  the  recent  epidemic 
of  that  disease.  Dr.  Buchanan  believes  that  cholera  and  enteric 
fever  are  communicated  chiefly  through  the  medium  of  polluted 
water.  Pettenkofer  states  that  when  the  soil  water  is  lowered  the 
cholera  poison  diffuses  itself  throughout  the  porous  soil ;  but, 
according  to  Buchanan,  when  the  soil  water  subsides,  the  superfi- 
cial wells  become  more  impure  from  effete  animal  matters ;  and 
the  drinking  water  which  they  supply  is  the  direct  carrier  of  the 
disease.  It  is  evident  that  when  the  soil  water  is  nearly  up  to  the 
surface  of  the  ground  the  waste  matters  thrown  out  from  dwellings 
are  carried  off  horizontally  by  the  drainage ;  whilst,  when  the  soil 
water  is  low,  the  refuse  sinks  into  the  surface  wells,  which  thereby 
become  polluted,  and  during  epidemics  of  cholera,  or  endemics  of 
enteric  fever,  retain  the  virus  of  those  diseases.  Dr.  Buchanan 
quotes  several  facts  to  prove  that  typhoid  fever  is  spread  by  means 
of  polluted  potable  water ;  and  he  endeavours  to  prove  that  the 
subsidence  of  soil  water  does  not  affect  the  spread  of  the  disease  in 
localities  supplied  with  water  brought  from  pure  and  remote 
sources.  I  quite  agree  with  Dr.  Buchanan  in  regarding  impure 
drinkable  water  as  a  common  vehicle  in  which  the  germs  of  several 
symotic  diseases  are  carried  into  the  body.  During  the  last  epi- 
demic cholera  in  Ireland  I  found  that  the  pump  water  used  in 
several  localities  where  the  disease  was  unusually  severe  contained 
excessive  amounts  of  animal  impurities.  This  was  particularly  the 
case  with  Arklow  and  Mallow.  In  the  latter  town  there  were  few 
cases  of  the  disease  except  in  one  suburb,  the  well  water  of  which 
I  found  loaded  with  organic  matter,  nitrates,  nitrites,  and  ammonia. 
Where  the  disease  did  not  prevail  the  water  was  remarkably  pure. 
Dr.  Buchanan's  views  are  greatly  strengthened  by  the  fact  set 
forth  in  Ballot's  report  on  the  spread  of  cholera  in  Holland ;  for 
that  author  has  shown  that  in  every  town  in  the  Netherlands 
where  rain  water  alone  was  drank  there  were  either  no  cases  of 
cholera  or  a  few  isolated  ones.  On  the  other  hand,  where  wells 
and  canals  furnished  the  water  of  towns  or  villages  the  disease 
prevailed.    Pettenkofer  himself  does  not  deny  the  fact  that  cholera 
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and  typhoid  fever  are  oecaflionally  contracted  by  drinking  impure 
water.  In  1870  1  had  the  pleasure  of  conversing  with  Pro- 
fessor Pettenkofer  upon  this  and  other  subjects,  and  he  stated  that 
he  believed  cholera  was  occasionally  communicated  through  the 
agency  of  potable  water,  but  that  the  general  spread  of  the  disease 
was  not  through  that  channel. 

The  most  striking  fact  adduced  by  Dr.  Buchanan  against  the 
most  important  part  of  Pettenkofer's  theory  is  that,  whilst  main 
drainage  works  were  carried  on  in  seven  large  towns  the  mortality 
from  enteric  fever  actually  declined.  These  towns  were  supplied 
with  water  from  a  distance,  and  therefore  the  subsidence  of  the 
drainage  only  affected  the  wells,  from  which  no  important  part  of 
the  water  supplies  of  the  town  was  derived. 

The  foUowing  shows  the  mortality  firom  enteric  fever  in  each  town  before 
and  daring  the  years  when  the  soil  water  was  sinking,  the  figures  represent^ 
ing  in  each  case  a  death-rate  per  10,000  of  population  yearly : — 


Before. 

During 

Bristol, 

10 

8 

Leicester,     , 

15 

'SI 

Merthyr, 

12J 

Cardiff, 

174 

*\ 

Carlisle, 

10 

8* 

Macclesfield, 

.         I4i 

14 

Newport, 

13 

12i 

Of  these  towns  the  lowering  of  soil  water  was  most  considerable  in  the  cases 
of  Leicester  and  Cardiff.  It  may  be  well  that  I  should  guard  against  misap- 
prehension by  stating  that,  in  the  period  after  the  execution  of  the  worki 
here  considered,  the  redaction  of  mortality  from  enteric  fever  was,  with 
scarcely  an  exception,  greatly  more  conspicuous  than  in  the  time  daring 
which  the  works  were  being  done. 

It  appears,  then,  from  the  experience  of  these  seven  large  towns,  that  when 
lowering  of  soil  water  is  brought  about,  while  drinking  water  is  being  sup- 
plied, not  from  the  soil  of  the  place,  but  from  pure  external  sources,  Petten- 
kofer's  experiences,  obtained  from  places  which  do  derive  their  water  supply 
from  their  own  soil,  fail  of  application.  It  is  probable  that  if  closer  inquiiy 
were  made  into  the  sequence  of  sanitary  improvements,  some  or  all  of  the 
towns  which  were  first  set  aside  might  afford  further  evidence  adverse  to  the 
general  expression  of  facts  given  by  Pettenkofer — at  all  events,  none  of  these 
towns  afford  any  colour  to  the  supposition  that  sinking  of  soil  water  exercised 
appreciable  evU  effect  against  the  good  effects  that  were  being  gained  in  other 
ways. 

The  three  towns  which  I  have  left  for  further  mention  are  Croydon  and 
Worthing,  where,  during  the  years  of  soU- water  reduction,  there  was  an 
itfcrease  of  fever ;  and  Stratford-on-Avon,  where,  with  considerable  reduc- 
tion in  the  level  of  soil  water,  great  reduction  of  fever  also  took  place,  and 
this  although  the  source  of  water  supply  remained  what  it  had  always  been — 
the  porous  ground  upon  which  the  town  stands.  The  case  of  Stratford  is  the 
only  one  which  appears  to  me  antagonistic  to  the  whole  of  Pettenkofer'i 
theory.  Its  fever  death-rate  was  1^  yearly  before  drainage  works  were 
begun  in  1854.  The  construction  of  the  sewers  reduced  the  level  of  the 
subsoil  water,  intercepting  springs,  and  drying  wells,  many  of  which  had  to 
be  deepened.  Yet,  while  these  works  were  going  on,  the  annual  fever  death- 
rate  was  only  5|.  The  other  two  instances,  Croydon  and  Worthing,  appear 
at  first  sight  to  bear  out  Pettenkofer *s  views  in  their  entirety,  for  both  of 
them  having  pure  water  supplied  to  them  from  sources  out  of  the  reach  of 
contamination,  got  their  soil  water  much  reduced  during  the  time  that  cer- 
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tain  drainage  works  were  being  made,  and  at  the  same  time  got  a  considerable 
increase  of  fever ;  in  the  case  of  Croydon  from  16J  to  19  per  10,000,  and  in 
the  case  of  Worthing  from  7^  to  9^.  But  in  each  of  these  places  it  is  known 
that  arrangements  intended  for  the  removal  of  excrement  had  for  their  result 
the  firee  discharge  of  sewer  gas  into  houses,  and  the  evidence  connecting  the 
outbreaks  of  enteric  fever  with  this  defect  is  so  conclusive  as  to  obscure 
altogether  anj  causative  conditions  relating  to  the  soil. 

Admitting,  then,  Professor  von  Pettenkofer  s  thesis  that  subsidence  of  soil 
water  is  a  condition  favourable  to  the  epidemic  prevalence  of  enteric  fever,  I 
think  it  has  been  shown  that  the  qualification  is  wanted  **  where  in  the  town 
or  place  the  supply  of  drinking  water  is  derived  from  the  soil  upon  which  the 
town  stands ;"  and  then  the  conditions  to  which  Pettenkofer  calls  attention 
will  range  themselves  under  the  more  general  etiological  head  of  circumstances 
assisting  in  defiling  supplies  of  drinking<water.  I  have  not  much  doubt  that 
what  is  true,  in  this  regard,  for  enteric  fever  is  also,  in  its  degree,  true  for 
cholera ;  but  upon  this  point,  remembering  the  varied  character  of  the  state- 
ments connecting  cholera  with  soil,  and  feeling  the  need  of  wider  and  more 
exact  experience,  I  cannot  venture  to  speak  with  certainty. 

Dr.  De  Renzy^  minutely  examines  the  theory  of  cholera  pro- 
pagation proposed  by  Pettenkofer,  but  concludes  that  it  *'  ^ives  no 
assistance  in  interpreting  the  phenomena  of  cholera  in  the  Punjab.*' 
Dr.  De  Renzv  also  dissents  from  Dr.  Bryden's  theory,  which  has 
to  a  great  extent  been  accepted  and  acted  upon  by  the  Indian 
Grovernment.     This  theory  is  as  follows  : — 

That  the  cholera  virus  is  generated  in  the  soil  of  certain  districts  in  the 
Lower  Provinces,  where  it  has  a  permanent  perennial  existence  ;  that  from 
time  to  time  it  is  thence  carried  by  moist  air  as  its  vehicle  to  the  Upper  Pro- 
vinces, where  it  has  no  permaaent  existence,  but  dies  out  after  a  period  of 
usually  four  years,  to  be  renewed  after  an  interval  by  invasion  from  the 
Lower  Provinces ;  that  during  its  vital  period  it  becomes  dormant  for  a  cer- 
tain interval  each  year ;  that  by  observation  of  the  natural  laws  which  con- 
trol it,  wo  are  able  to  define  to  a  day  when  a  dormant  or  latent  cholera  shall 
reappear :  that  certain  areas  are  occupied  by  cholera  in  each  year,  while 
others  are  free  from  its  presence ;  that  thus  parallels  are  formed,  from  the 
study  of  which  we  can  tell  beforehand  what  will  be  the  geographical  dis- 
tribution of  an  epidemic ;  that  as  these  parallels  occur  in  complete  subordi- 
nation to  meteorological  influences,  epidemic  cholera  is  never  in  any  case 
•pread  over  a  definite  geographical  area  by  haman  intercourse,  nor  can 
human  agency  cause  the  boundaries  of  a  natural  province  which  has  been 
occupied  to  bo  transgressed;  that  a  humid  atmosphere  is  in  all  cases  required 
as  the  vehicle  of  cholera,  and  that  the  prevailing  wind  directs  its  progress ; 
that,  nevertheless,  cases  of  cholera  occur  by  transmission  from  those  who 
have  been  subject  to  the  choleraic  influence,  or  from  iomites  impregnated 
with  the  choleraic  virus,  but  that  no  aggregate  of  cases  so  originated  has  ever 
produced  a  provincial  manifestation  of  cholera. 

Dr.  De  Renzy  argues  that  cholera  contagium  is  propagated 
chiefly  by  means  of  contaminated  water.  In  this  opinion  he  agrees 
with  Dr.  C.  M acnamara,  who  states  that  '*  if  we  can  only  establish 
the  principle  that  nothing  but  freshly  and  properly  filtered  water 
shall  be  consumed  by  the  inhabitants  of  a  town,  barrack,  or  house, 
not  only  when  at  home,  but  when  at  work — at  all  times,  in  fact, 
when  cholera  is  abroad — we  may,  I  believe,  discard  all  and  every 
other  means  of  preservation.    Cholera  cannot  possibly  gain  a  hold 

'  Report  on  the  Sanitary  Administration  of  the  Punjab,  18G8.  Lawrence 
Press,  Lahore,  1868 ;  also  for  1869. 
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on  any  country,  village,  or  borne  protected  in  this  way.     Measures 
of  hygiene  beyond  are,  of  course,  most  useful  in  many  ways,  bat 
tbey  will  not  stop  cholera,  or,  in  fact,  control  its  extension  one  iota, 
if  the  means  above  indicated  be  neglected.    If  the  water  supply  is 
a  matter  of  importance  in  a  country  like  England,  what  must  it  be 
in  the  case  of  the  drinking  water  in  the  endemic  area  of  cholera  ?" 
The  reasoning  of  Dr.  De  Renzy,  and  the  strong  facts  with  which 
he  enforces  his  arguments,  certainly  to  my  mind  are  very  con- 
vincing.    That  foul  water  is  a  common  proximate  cause  of  cholera 
is  a  fact  of  which  I   have  long  since   conviDced  myself  from 
actual  observation.     If,  then,  water  is  a  common  medium  of  pro- 
pagatiDg  cholera  in  these  countries,  how  much  more  frequently 
must  not  the  disease  be  communicated  in  this  manner  in  India, 
where  the  water  supplies  are  notoriously  largely  contaminated  with 
effete  animal  matter  ? 

The  International  Sanitary  Congress,  which  met  this  year  (1874) 
at  Vienna,  considered  the  questions  of  the  origin  and  propagation 
of  cholera.  They  arrived  almost  unanimously  at  the  foUovring 
resolutions : — 

L  Endemicitx/  and  Epidemicity  of  this  Disease  in  India. — 
Asiatic  cholera,  susceptible  of  spreading  (epidemically),  is  spon- 
taneously developed  in  India,  and  when  it  breaks  out  in  other 
countries,  it  has  always  been  introduced  from  without.  It  is  not 
endemic  in  any  other  country  but  India. 

II.  Questions  of  Transmissihility. — 1.  Transmissihility  ly 
Man. — Cholera  is  transmissible  by  man  coming  from  an  infected 
medium ;  but  man  is  not  considered  as  the  specific  cause,  apart 
from  the  influence  of  locality ;  he  is  regarded  as  the  propagator  of 
cholera  when  he  comes  from  a  place  where  the  germ  of  the  disease 
already  exists. 

2.  Transmissihility  by  Clothings  Linen,  Bedding,  Sfc^ — Cholera 
can  be  transmitted  by  personal  effects  coming  from  an  infected 
place,  especially  such  as  have  served  for  the  sick  from  cholera ;  aod 
certain  facts  show  that  the  disease  can  be  carried  to  a  distance  by 
these  effects  if  shut  up  so  as  to  prevent  free  contact  with  the  air. 
8.  Transmissihility  by  Foods  and  Drinks. — (a)  Foods. — ^The 
conference  not  having  conclusive  proofs  of  the  transmission  of 
cholera  by  foods,  decided  by  eleven  states  against  seven  that  it  was 
not  justified  in  coming  to  a  decision  on  this  question. 

(b)  Drinks. — Cholera  can  be  propagated  by  drinks,  particularly 
by  water. 

4.  Transmissihility  by  Animals. — ^No  proof  exists  of  the  trans- 
missihility of  cholera  by  animals,  but  it  is  reasonable  to  admit  the 
possibility  of  such  transmission. 

5.  Transmissihility  by  Merchandise* — Although  proof  is  want- 
ing of  the  transmission  of  cholera  by  merchandise,  the  possibility  of 
such  transmission  in  certain  conditions  should  be  admitted. 

6.  Transmissihility  by  Cholera  Corpses. — Although  it  is  not 
proved  that  cholera  corpses  can  transmit  cholera,  it  is  prudent  to 
consider  them  dangerous. 
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7.  Transmisnhility  by  the  Atmosphere  alone. — No  fact  is  yet 
known  which  proves  that  cholera  can  be  propagated  to  a  distance 
by  the  atmosphere  alone,  whatever  its  condition.  Moreover,  it  is 
a  law,  without  exceptioD,  that  an  epidemic  of  cholera  is  not  pro- 
pagated from  one  place  to  another  in  a  shorter  space  of  time  than 
it  takes  man  to  travel. 

The  surrounding  air  is  the  principal  vehicle  of  the  generative 
a^nt  of  cholera ;  but  the  transmission  of  the  malady  by  the  atmos- 
phere, in  the  immense  majority  of  cases,  is  restricted  to  the  close 
vicinity  of  the  focus  of  emission.  As  to  facts  asserted  of  transpor- 
tation to  a  distance  of  one  or  many  miles,  they  are  not  conclusive. 

8.  Action  of  the  Air  upon  the  Transmissihility. — ^It  results 
from  a  study  of  the  facts  that  in  free  air  the  generative  principle 
of  cholera  rapidly  loses  its  morbific  activity ;  but  that  in  certain 
conditions  of  confinement  this  activity  may  be  preserved  during  an 
undetermined  time.  Great  deserts  form  a  very  efficacious  barrier 
against  the  propagation  of  cholera.  This  disease  has  never  been 
imported  into  Egypt  or  Syria,  across  the  desert,  by  caravans  from 
Mecca. 

III.  Duration  of  Incubation. — In  almost  every  case  the  period 
of  incubation — that  is  to  say,  the  time  which  elapses  from  the 
moment  when  an  individual  has  contracted  the  choleraic  intoxica- 
tion to  the  commencement  of  the  premonitory  diarrhoea  or  of  con- 
firmed cholera — does  not  exceed  a  few  days.  All  the  facts  cited 
of  a  more  prolonged  period  of  incubation  refer  to  cases  which  either 
are  not  conclusive,  or  in  which  the  premonitory  diarrboBa  has  been 
included  in  the  period  of  incubation,  or  in  which  contamination 
(the  contraction  of  the  choleraic  intoxication)  has  occurred  after 
departure  from  the  infected  place. 

Observation  shows  that  the  duration  of  the  choleraic  diarrhoea 
called  premonitory — which  must  not  be  confounded  with  other 
kinds  of  diarrhoea  that  may  exist  where  cholera  prevails^does  not 
exceed  a  few  daye. 

The  facts  instanced  as  exceptional  do  not  prove  that  cases  of 
diarrhoea  of  lengthened  duration  belong  to  cholera  and  are  suscep- 
tible of  transmitting  the  malady,  wheu  the  person  affected  is 
removed  from  all  cause  of  (choleraic)  contamination. 

IV.  Questions  as  to  Disinfection. — Are  any  means  or  processes 
of  disinfection  known  by  which  the  generative  or  contagious  prin- 
ciple of  cholera  can  be  certainly  destroyed  or  deprived  of  its  in  ten- 
•ity? 

Are  any  means  or  processes  of  disinfection  known  by  which  the 
generative  or  contagious  principle  of  cholera  can  with  some  chance 
of  success  be  destroyed  or  deprived  of  its  intensity  ?, 

Science  does  not  yet  know  any  certain  and  specific  measures  of 
^infection ;  but  the  great  value  of  hygienie  measures,  such  as  ven- 
tilation, thorough  cleansing,  <Src.,  is  to  be  recognized,  combined  with 
the  use  of  the  substances  regarded  as  disinfectants. 

Typhoid  fever  b  propagated  by  means  sinular  to  those  that  cause 
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the  spreadiof  cholera^  as  has  heen  Bhown  in  the  chapter  on  water,  and 
will  be  farther  exemplified  in  the  chapter  on  diseased  and  ansoand 
food  and  drink. 

Prevention  of  Venereal  Disecue. — ^Public  opinion  in  Great 
Britain  and  Ireland  is  rapidlj  coinciding  with  the  riews  of  those 
sanitarians  who  advocate  legislative  means  for  the  purpose  of 
arresting  the  spread  of  contagious  venereal  diseases.  A  few  years 
ago  be  who  would  venture  to  suggest  the  desirability  of  state 
interference  in  such  a  matter  would  be  scouted  by  the  non-medieal 
section  of  the  community  ;  but  the  enormous  physical  evils  which 
result  from  untrammelled  prostitution  are  now  so  patent  that  all 
save  the  most  prejudiced  admit  that  they  demand  a  prompt 
remedy.  If  the  non- recognition  of  the  "  social  evil'*  could  tend 
in  any  way  to  lessen  the  vice,  there  would  be  some  excuse  for 
those  whose  over-prudishness  leads  them  to  object  to  any  interfe- 
rence with  prostitutes  on  the  part  of  the  state.  But  the  history 
of  all  nations  shows  that  both  the  moral  and  physical  evils  arising 
from  prostitution  have  been  increased  instead  of  lessened  by  allow- 
ing the  unhappy  creatures  who  ply  this  dreadful  trade  to  remain 
free  from  the  surveillance  of  the  authorities.  Efforts  have  been 
made  from  time  to  time  in  most  civilized  countries  to  eradicate 
prostitution,  but  not  only  did  all  those  attempts  prove  failures,  but 
they  actually,  in  many  instances,  induced  a  general  corruption  of 
morals.  In  the  year  1845  all  the  brothels  in  Berlin  and  others  of 
the  large  Prussian  towns  were  forcibly  closed  by  order  of  the 
king,  and  public  prostitution  was  proscribed  under  severe  penal- 
ties throughout  the  kingdom.  Very  soon  the  results  of  this  sys- 
tem became  apparent.  Illegal  prostitution  rapidly  spread.  The 
public  morals  became  worse  than  ever.  The  number  of  illegiti- 
mate children  increased.  There  appeared  to  be  a  general  profli- 
gacy pervading  all  ranks  of  society  ;  and  finally  venereal  disease 
became  more  virulent  and  widespread.  After  six  years*  expe- 
rience of  this  method  of  stamping  out  prostitution,  the  king  was 
prevailed  upon  to  repeal  his  edict  and  to  allow  the  re-establish- 
ment of  brothels  under  the  surveillance  of  the  authorities.  Since 
1851  women  openly  leading  unvirtuous  lives  in  Berlin  are  placed 
under  strict  control,  and  they  are  periodically  inspected  by  medical 
men  appointed  for  the  purpose.  The  same  system  prevails  in  most 
parts  of  the  continent.  Berlin  appears  to  be  a  very  hot-bed  of 
prostitution,  for,  according  to  Dr.  Straysma,  it  contained  in  1869 
23)855  unfortunates,  or  11  per  cent,  of  the  female  population 
between  the  ages  of  14  and  60. 

The  Contagious  Diseases  Prevention  Acts  were  passed  with 
the  view  of  protecting  the  soldiers  and  sailors  from  venereal 
disease.  Certain  districts  are  specified  in  the  Act,  within  the 
limits  of  which  women  who  are  known  to  be  prostitutes  are  placed 
under  the  supervision  of  the  police,  and  are  obliged  to  submit  to 
periodical  medical  examinations.  If  found  to  be  suffering  from 
venereal  disease  they  are  sent  to  hospital  and  detained  there  until 
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cured.  This  system  has  been  for  some  time  in  operation  at  the 
principal  military  and  naval  stations  in  £ngland,  and  with  the 
best  results,  as  has  been  clearly  shown  in  the  Report  of  the  Select 
Committee  of  the  House  of  Lords  on  the  '^  Contagious  Diseases 
Prevention  Act»"  and  the  reports  of  the  medical  authorities. 

I  trust  that  the  operations  of  the  <'  Contagious  Diseases  Pre- 
vention Acts"  may  be  extended  to  the  civil  population  of  these 
countries,  amongst  whom  they  would  prove  as  beneficial  as  they 
have  already  in  the  case  of  soldiers  and  sailors.  In  the  interests 
of  the  unfortunate  women,  as  well  as  of  the  whole  community,  I 
express  this  hope.  Those  engaged  in  carrying  out  the  workings 
of  the  Acts  assure  us  that  they  have  been  productive  of  moral  as  well 
as  physical  benefit  to  these  unhappy  creatures,  many  of  them 
having,  under  the  influence  of  hospital  discipline,  been  reformed 
and  restored  to  their  friends.  In  Japan,  where  prostitution  is  a 
recognized  though  not  respectable  occupation^  those  engaged  in  it 
are  placed  under  police  supervision ;  and  we  learn  from  an  inte- 
resting Report,  prepared  by  Mr.  George  Newton,  a  surgeon  in 
the  Royal  Navy,  that  the  Japanese  Government  has  recently 
established  a  lock  hospital  at  Yokohamma,  and  provided  it  with 
150  beds.  Here  the  women  are  compulsorily  examined  and  de- 
tained  if  found  to  be  diseased.  When  we  find  such  a  State  as 
that  of  Japan  adopting  a  system  of  compulsory  examination  of 
prostitutes,  and  providing  for  their  treatment  so  large  an  hospital, 
we  surely  have  a  right  to  expect  our  Government  to  do  something 
to  prevent  the  spread  of  the  most  loathsome  of  diseases  amongst  us. 

The  opponents  of  these  Acts  allege  that  they  are  wholly  useless 
as  a  means  of  preventing  the  spread  of  syphilis,  whilst  they  lead 
to  frequent  outrages  on  the  modesty  of  perfectly  chaste  women. 
I  rather  incline  to  the  opinion  that  the  extension  of  the  provisions 
of  these  Acts,  so  as  to  include  the  whole  population  of  the  country, 
would  be  likely  to  lessen  the  amount  of  syphilitic  poison  in  circu- 
lation throughout  the  whole  country ;  but  whether  or  not  the  cause 
of  morality  would  be  at  the  same  time  promoted  is  not  quite  so 
evident.  The  credible  evidence  which  has  been  taken  relative 
to<  the  practical  working  of  these  Acts  certainly  fails  in  proving 
that  respectable  women  have  anything  to  fear  from  them.  The 
great  question,  however,  is  whether  or  not  a  complete  system  of 
supervision  of  prostitutes  would  be  likely  to  diminish  venereal  dis- 
ease. It  is  stated  that  such  a  system  has  proved  an  utter  failure 
m  Paris  and  other  large  cities  where  there  are  the  strictest  laws  in 
relation  to  the  control  of  prostitution. 

In  Lecour's  work  on  Prostitution,  published  in  1870,  he  states 
that  the  total  number  of  prostitutes  registered  in  Paris  in  1869 
amounted  to  3,731,  whilst  the  number  of  those  '<in  circulation,'* 
but  not  registered,  was  2,782.  In  1865  the  registered  prostitutes 
numbered  4,225,  and  those  known  to  be  unchaste,  but  who  were 
not  registered,  amounted  to  3,313.  It  would  appear  that  under 
police  regime  the  brothels  of  Paris  and  their  inmates  are  declin- 


192  Hospitals  in  the  olden  time. 

iDg  in  number,  whilst  the  population  of  the  city  has  been  steadily 
increasing.     M.  Le  Fort,  a  French  surgeon,  who  has  been  much 
occupied  in  organizing  the  system  of  prostitution  inspection  in 
Paris,  states  that  he  believes  the  actual  number  of  women  who 
make  a  '*  traffic  of  their  persons "  is  from  40,000  to  50,000. 
These  numbers  are  too  high ;  for  if  we  assume  the  latter  to  be  the 
true  one,  then  it  would  make  every  fortieth  female  in  Paris  a  pros- 
titute.    If,  then,  the  venereal  disease  prevention  laws  in  force  in 
Paris  fidl  in  bringing  under  subversion  perhaps  from  70  to  90  per 
cent,  of  the  *'  unfortunates"  of  that  city,  it  may  be  argued  would 
the  British  contagious  disease  laws  prove  more  successful  if  they 
were  extended  to  the  whole  population  ?    Dr.  Chapman  and  others 
assert  that  they  would  not  prove  more  successful,  and  they  argue 
that  its  sole  effect  would  be  to  increase  the  amount  of  what  has 
been  termed  <'  clandestine  prostitution."     In  Dublin  there  is  cer- 
tainly a  large  amount  of  syphilitic  poison  present  amongst   the 
lowest  class  of  unfortunates,  and  it  can  hardly  be  doubted  but 
that  the  enforced  surveillance  of  those  persons  would  soon  lessen 
the  spread  of  disease.    In  towns  of  moderate    size  clandestine 
prostitution  is  not  so  difficult  of  detection  as  in  such  immense  cities 
as  Paris  and  London.     Even  if  the  Contagious  Diseases  Acts 
failed  in  their  application  to  centres  of  large  population,  they 
might  prove  useful  in  the  numerous   moderate-sized  and  small 
towns  of  these  countries. 


CHAPTER  XVm. 

CONSTRUCTION  OF  HOSPITALS. 

It  is  not  improbable  that  the  hospitals  of  the  last  centuiy  in- 
creased the  death-rate  of  the  population,  instead  of  diminishing  it. 
They  were  small,  overcrowded,  ill-kept  and  badly  ventilated ;  the 
patients  were  not  classified  according  to  their  maladies — ^phthisical 
and  fever  patients  were  placed  side  by  side.  The  dietaries  were 
insufficient,  and  the  nurses  too  often  brutal  and  ignorant*  Smol- 
lett (himself  a  physician)  has  given  us,  in  chapter  xxv.  of  ^'  Rode- 
rick Random,"  the  following  description — I  have  no  doubt  a  per- 
fectly truthful  one— of  a  naval  hospital  of  the  last  century  :— 
*'  Here  I  saw  about  50  miserable 'distempered  wretches,  suspended 
in  rows,  so  huddled  one  upon  another  that  not  more  than  14  inches 
space  was  allowed  for  each  with  his  bed  and  bedding ;  and  de- 
prived of  the  light  of  the  day  as  well  as  of  fresh  air ;  breathing 
nothing  but  a  noisome  atmosphere  of  the  morbid  steams  exhaling 
from  their  own  excrements  and  diseased  bodies,  devoured  with 
vermin  hatched  in  the  filth  that  surrounded  them,  and  destitute  of 
every  convenience  necessary  for  people  in  that  helpless  condition.* 


Air  of  Hospitals.  193 

No  doubt,  the  hospitals  for  soldiers  and  for  the  civil  population 
were  not  in  a  much  better  condition  than  the  noisome  den  so  gra*- 
phicallj  described  by  Smollett.  In  the  Hotel  Dieuy  a  famous 
Paris  hospital,  the  wards  were  so  overcrowded  that  there  was 
hardly  one  bed  for  every  six  persons.  The  patients  enjoyed  by 
turns  the  luxury  of  a  bed,  and  when  not,  its  occupant  had  to  rest — 
if  rest  it  could  be  called — on  benches.  Can  we  wonder  that  one  oat 
of  every  four  patients  died  ?  The  condition  of  London  and  Dublin 
hospitals  was  not  much  better.  In  the  surgical  infirmaries  the 
mortality  was  frightfully  high,  the  majority  of  persons  on  whom 
the  major  operations  were  performed  died,  not  from  the  mere  ope- 
ration itself,  but  from  blood-poisoning  caused  by  the  foul  air  of  the 
place. 

If  density  of  population  be  a  factor  in  producing  a  high  death- 
rate,  surely  the  crowding  of  the  sick  must  be  the  very  worst  form 
of  human  '^  density."  The  statistics  of  the  mortality  of  hospitals, 
taken  in  connection  with  their  construction  formerly  and  lately, 
admit  of  but  one  inference — namely,  that  the  excessive  aggrega- 
tion of  the  sick  is  a  serious  cause  of  mortality  amongst  them.  It 
might  be  urged  that  if  this  be  the  case  it  would  be  better  to  sub- 
stitute for  the  hospital  some  other  and  more  efficacious  mode 
of  alleviating  human  suffering  in  disease;  but  no  such  mode 
likely  to  be  efficacious  has  been  suggested.  Hospitals  are  adjuncts 
of  our  civilisation,  and  cannot  be  dispensed  with ;  but  we  should 
adopt,  in  their  construction,  every  means  likely  to  promote  their 
object — ^the  cure  of  disease.  There  is  not  wanting  plenty  of 
advice  on  this  subject ;  and  whilst  a  variety  of  opinions  on  the 
details  of  ''sanitary  architecture"  prevails,  every  one  is  agreed 
that  in  hospitals  abundance  of  pure  air  and  ample  cubical  space 
are  prime  requisites. 

The  microscopical  examination  of  the  solid  matters  floating  in 
the  atmosphere  of  hospitals,  and  the  dust  on  its  walls  and  recesses, 
have  not  affi)rded  pleasant  results.  Drs.  Dundas  Thompson  and 
Bainey  found  in  the  air  of  a  ward  in  St.  Thomas's  Hospital,  London, 
occupied  by  cholera  patients,  sporules,  vibriones,  in  an  active  state, 
oonfervoid  fungi,  hairs,  wool,  cotton,  &c.^ 

Reveil  and  Chalvet^  found,  independently,  large  quantities  of 
epithelial  cells  and  organic  corpuscles  in  the  air  of  surgical  wards 
of  the  hospital  of  St.  Louis,  Paris. 

Dr.^  Watson  found,  in  the  air  of  a  phthisical  ward,  bodies  resem- 
bling the  degenerate  cells  of  tubercle. 

M.  Lemane^  examined  the  air  of  several  hospitals,  and  found  in 
the  moisture  condensed  from  it,    and   the  air  itself,   numerous 


'  Annales  D'Hjgiene  Fubliquc,  Julj,  1862  ;  and  Revne  Medicale,  for  June 
3(Hh,  1866. 

'  Report  of  the  Committee  for  Scientific  Enquiries  in  relation  to  the  Cholera 
Epidemic  of  1854.     P.  121. 

'  Parkes*  Manual  of  Hygiene.    4th  edition. 
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bacteria,  monads,  and  vibriones,  fungoid  bodies,  and  oval  and 
round  diaphonous  bodies.^  Such  bodies  may  not  be  the  cause  of 
any  disease,  but  their  presence  in  the  atmosphere  of  a  hospital 
ward  is  an  evidence  of  imperfect  ventilation  ;  besides,  there  is  a 
possibility  that  some  of  these  low  forms  of  lifb  may  be  connected, 
in  some  way,  with  the  spread  of  contagious  diseases. 

The  term  hospitalism  has  been  applied  to  the  aggregate  evils 
incidental  (at  present)  to  the  treatment  of  the  sick  in  hospitals. 
The  late  Sir  James  Simpson,  of  Edinburgh,  Dr.  Evory  Kennedy, 
of  Dublin,  and[Miss  Nightingale  have  each  fully  discussed  the  sub- 
ject. Sir  James  Simpson  collected  statistics  of  amputations  of 
limbs  performed  in  town  hospitals,  in  small  ones  in  country  places, 
and  in  private  practice.  He  found  that  the  mortality  after  these 
operations  in  the  city  large  hospitals  was  more  than  double  that 
attendant  on  the  operations  performed  in  small  hospitals  in  the 
country  and  in  villages.  In  hospitals  of  from  300  to  600  beds  the 
mortality  was  40  per  cent. ;  in  those  having  from  100  to  300  beds 
25  per  cent.;  in  those  with  from  25  to  100  beds  13*5  per  cent ; 
in  cottage  hospitals,  of  less  than  8  beds,  2  deaths  follows  75  ope- 
rations ;  and  in  private  practice  in  the  country  1  in  9  operated  on 
die.  In  9  London  hospitals  the  deaths,  after  amputation  of  the 
thigh,  were  in  the  ratio  of  46  per  cent. — an  excessive  mortality. 
In  American  hospitals — which  are  smaller  than  those  in  London — 
the  mortality  after  amputation  of  the  thigh  is  in  the  ratio  of  34*41" 
per  cent.* 

Dr.  Evory  Kennedy,  of  Dublin,  in  an  elaborate  paper  read 
before  the  Obstetrical  Society  in  1869,  showed  that  the  deaths  in 
the  Rotundo  Lying-in  Hospital  averaged,  since  its  foundation,  1  per 
72  patients.  In  some  years  the  deaths  were  very  numerous,  and 
in  one  they  were  in  the  ratio  of  14  per  100  patients.  The  deaths 
in  England  and  Wales  from  childbirth  and  its  sequeke,  during  a 
long  series  of  years,  averaged  1  in  223,  in  Scotland  1  in  225,  and  in 
London  1  in  239  cases.  Dr.  Kennedy  believes  that  the  high  mor- 
tality in  the  Rotundo  Hospital  is  chiefly  due  to  puerperal  fever, 
the  contagious  matter  of  which  is  never  absent  from  the  institu- 
tion, owing  to  the  large  number  of  patients  treated  in  it,  and  who  are 
continuously  adding  to  the  stock  of  puerperal  poison.  He 
suggests  that  parturient  women  should  be  treated  in  cottage 
hospitals,  each  containing  not  more  than  2  beds.  By  this  plan  he 
conceives  that  the  mortality  from  metria  would  be  greatly 
diminished.  The  following  are  some  of  Dr.  Kennedy's  con- 
clusions in  reference  to  metria  contagion : — 

That  this   poison  may   be    generated   by  any  parturient    female;  and 
where  the  circumstances  are  fayourablo  to  its  imbibition  it  may  be  absorbed 

*  Recherches  Clinique  et  Experimentales  sur  les  Maladies  Infecteuse.    Par 
MM.  Coze  et  Filly.    Paris,  1872.     Also  Comptes  Kendus  for  October,  186a 

«  Amputations  at  the  Massachusetts  General  Hospital.    By  Dr.  Jamei 
Chadwick.    1871. 
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into  the  system  of  the  generator  or  that  of  any  other  parturient  female  ex- 
posed to  its  influence. 

That  the  generation  aud  absorption  of  this  contagion  is  in  a  direct  pro- 
portion to  the  number  of  parturient  females  cohabiting  at  their  parturient 
period,  or  who  breathe  the  same  atmosphere  when  lying-in. 

That  in  lying-in  hospitals,  where  large  numbers  of  patients  are  delirered 
under  the  same  roof,  this  disease  finds  its  habitat,  appearing  and  reappearing 
at  uncertain  intervals. 

That  its  appearance,  although  apparently  capricious,  is  not  infrequently 
traceable  to  the  occurrence  of  other  zymotic  diseases,  to  a  general  unhealthy 
state  of  the  hospital,  the  labours  for  some  time  bein^  succeeded  by  bad 
recoyeries  before  the  true  zymotic  metria  exhibits  itself.  * 

The  opinion  of  the  great  majority  of  obstetric  practitioners  in 
Dublin  does  not  coincide  with  that  of  Dr.  Kennedy  respecting 
the  malign  influence  of  hospitals  in  producing  metria.  Drs.  Kidd 
and  Ringland  state  that  in  the  Coombe  Maternity  the  deaths  from 
puerperal  fever  during  a  period  of  15  years  were  in  the  ratio  of  1 
in  119*509  cases.  They  however  admitted  that  metria  was  con- 
tagiousy  and  that  where  it  did  break  out  it  spread  rapidly  amongst 
the  patients.  The  Coombe  Lying-in  Hospital  has  recently  been 
rebuilt  in  great  part,  and  now  consists  of  two  buildings,  perfectly 
isolated  from  each  other.  Should  metria  appear  in  one  of  these 
buildings  it  can  be  closed  at  once,  another  being  available  for  the 
patients. 

Dr.  Churchill  tells  us  that  in  some  small  lying-in  hospitals  the 
deaths  are  numerous — Edinburgh  Hospital  (3,824  cases),  1  in 
61  cases ;  the  British  Lying-in-Hospital  (2,438  cases),  1  in  34 ; 
Liverpool  Hospital  (1,092  cases),  1  in  99*  In  some  of  the  large 
hospitals  the  mortality  is  very  great — Maison  d'  Accouches,  Paris, 
Lin  13^  cases;  in  St.  Petersburgh  Hospital,  1  per26f  cases.  In 
the  well-known  Royal  Maternity  of  London  the  deaths  amount  to 
(in  18,751  cases)  1  in  329  cases. 

The  Statistics  of  the  Rotundo  Hospital  show  at  some  times  a 
high  death-rate,  at  other  periods  a  low  one.    The  opinion  of  those 
well  qualified  to  deduce  inferences  from  these  statistics  is,  that 
the  low  mortality  always  prevailed  during  the  masterships  of  men 
who  paid  especial  attention  to  the  sanitary  condition  of  the  institu- 
tion and  of  its  occupants.     If  this  view  be  correct  hospitals  might  be 
80  constructed  and  managed  as  to  almost  equal  in  salubrity  a  well 
kept  private  dwelling.     Amongst  the  numerous  defenders  of  the 
large  hospital  system  when  properly  managed,  I  may  specially 
name  Mr.  Simon,  Medical  Officer  of  the  English  Privy  Council, 
and  whose  eminence  as  asound  sanitarian  has  never  been  questioned. 
Should  even  a  large  section  of  the  medical  profession  pronounce 
-against  the  continued  existence  of  large  hospitals,  it  is  not  probable, 
hardly  possible,  that  these  institutions  will  be  replaced  by  cottage 
infirmaries  for  many  a  generation  to  come.     We  must,  therefore, 
address  ourselves  to  the  improvement  of  the  sanitary  conditions  of 
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existiog  hospitals  and  to  the  construction  of  those  hereafter  to  be 
erected  on  the  most  approved  principles  which  the  combined 
wisdom  of  the  sanitarian  and  architect  can  suggest.  Let  us  attempt 
the  consideration  of  some  of  these  principles.  Density  of  popu- 
lation being  in  itself  a  (complex)  cause  of  disease,  patients  should 
be  separated  from  each  other  by  as  wide  a  space  as  possible.  The 
interval  between  the  beds  should  not  be  less  than  10  feet,  and  the 
minimum  space  per  patient  should  be  1,600  cubical  feet.  When 
greater  square  and  cubical  space  can  be  afforded,  so  much  the  better. 
According  to  Dr.  Acland,  the  minimum  square  space  per  bed  is  72 
feet.  In  typhus  and  small-pox  it  is  difficult  to  keep  the  air  free 
from  offensive  odour  even  when  the  cubical  space  is  extremely  large 
and  the  ventilating  apertures  numerous.  Some  authorities  state 
that  in  typhus,  small-pox,  gangrene,  erysipelas,  &c.,  from  3,000 
to  6,000  cubical  feet  are  necessary,  and  that  even  complete  ex- 
posure to  the  air  in  suitable  weather  is  even  more  desirable.  From 
3,000  to  6,000  cubical  feei  are  not  unfrequently  introduced  per 
hour  per  head  into  the  fever  wards  of  London  and  Continental 
hospitals  without  the  bad  odour  present  in  them  being  wholly 
removed. 

Dr.  Brockley  ((Economical  and  Medical  Observations  from  the 
year  1758  to  1763  inclusive,  London,  1764)  tells  us  that  in  small 
hospitals,  which  he  had  extemporized,  sick  soldiers  generally 
recovered,  whilst  those  placed  in  the  ordinary  hospitals  suffered 
from  a  frightful  mortality.  The  extempore  hospitals  were  mere 
wooden  sheds  cheaply  and  expeditiously  constructed,  and  much 
exposed  to  cold  and  moisture. 

It  is  by  no  means  easy  to  introduce  large  volumes  of  air  into  a 
ward  without  occasioning  a  disagreeable  draught ;  but  it  is  impor- 
tant to  bear  in  mind  that  this  task  is  easier  in  proportion  as  the 
cubical  space  of  the  room  is  increased.  In  very  large  hospitals  the 
pure  air,  sufficiently  warmed  when  necessary,  may  be  propelled  by 
machinery  into  the  ward.  This  method  is  expensive  and  is  not 
likely  to  be  often  adopted,  neither  is  the  converse  plan  of  extracting 
(pumping-out)  the  air  by  means  of  machinery,  whereby  fresh  air  is 
caused  to  flow  into  the  room.  Extraction  and  propulsion  of  air 
are  admirable  plans  for  ventilating  theatres,  concert  halls,  &c, 
where  large  numbers  of  persons  are  temporarily  congregated  and 
are  provided  with  very  limited  square  space.  In  several  Conti- 
nental and  American  hospitals,  Van  Hecke's  method  of  ventilaUon 
is  in  use  in  some  wards.  It  consists  of  a  fan  worked  by  a  steam 
engine,  which  drives  air  into  small  chambers  in  the  basement  story, 
where  it  is  heated  by  stoves,  and  from  which  it  ascends  through 
tubes  into  the  rooms  to  be  heated  and  ventilated.  In  the  Utica 
Asylum,  New  York,  the  fan  is  worked  by  a  2-horse  power  engine, 
and  it  blows  air  into  a  chamber  where  it  is  heated  by  80,000  feet  of 
steam  piping  :  thus  warmed  it  ascends  to  the  ^ards,  through  their 
floors,  and  finally  passes  out  of  them  through  openings  in  the  ceiling. 
This  plan  of  heating  and  warming  is  said  to  be  most  effective  and 


Hospital  Ventilation.  197 

not  too  costly  ;  it  is,  however,  only  a  modification  of  Silyester's  plan 
of  ventilating  and  warming  rooms  suggested  many  years  ago. 
There  should,  besides  the  doors,  windows,  and  open  fireplace,  be 
two  openings  each  of  30  or  40  square  inches  for  each  patient. 
That  for  permitting  the  vitiated  air  to  pass  out  should  be  directly 
over  the  head  of  the  patient  and  at  the  highest  point  of  the 
room.  The  inlet  should  be  placed  on  or  near  the  floor,  if  the  air 
is  to  be  warmed;  if  not,  at  a  height  of  8  feet  from  the  floor 
and  directed  upwards.  The  incoming  air  may  be  heated  by 
passing  it  through  small  chambers  provided  with  lead  tubes  contain- 
ing steam  or  hot  water.  Abundance  of  warm  air  flowing  into 
the  ward  under  the  bed  of  each  patient,  and  flowing  out  high  above 
his  head,  is  the  perfection  of  ventilation  and  heating.  As  in  hot 
weather  the  air  should  not  be  heated,  it  would  be  desirable  to 
have  provisions  for  ventilating  wards  both  in  cold  and  hot  weath  er. 
The  inlets  used  on  cold  days  might  be  closed  during  warm  ones, 
and  the  floor  ventilators  brought  into  use.  The  outlets  might, 
however,  be  the  same  on  both  occasions.  The  ends  of  the  inlet 
tubes  next  the  room  should  spread  out  like  the  mouth  of  a  trumpet. 
They  should  be  covered  with  coarse  wire  gauze,  and  they  should 
be  frequently  examined,  and  cleaned  as  often  as  necessary.  Wire  or 
muslin  gauze  over  ventilators  serves  to  keep  out  smoke  and  dust. 
It  is  important  that  the  air  consumed  by  each  patient  should  reach 
him  directly  and  without  passing  over  the  beds  of  other  patients ; 
arrangements  should  therefore  be  made  to  supply  pure,  and  carry 
off  foul  air,  close  to  each  patient.  In  some  wards  the  air  for 
several  persons  is  introduced  through  but  one  opening,  and  a  por- 
tion of  it  passes  over  or  close  to  several  beds  before  it  reaches  the 
patient  it  is  intended  for.  Although  it  is  desirable  for  obvious 
reasons  to  have  only  one.  row  of  beds  in  the  ward,  yet  we  must  at 
present  tolerate  two  rows.  In  surgical  and  other  wards  where 
isolation  of  patients  is  generally  desirable,  why  not  separate  the 
beds  by  glass  partitions,  7  or  8  feet  high?  They  would  not  cost 
much.  If  the  patients  did  not  desire  to  look  at  each  other  the 
glass  could  be  muffed  in  a  minute  with  a  little  whiting  and  water. 
If  such  a  plan  were  adopted,  the  air  would  ascend  from  each  bed 
and  pass  out  at  the  ceiling  without  commingling,  or  at  least 
with  much  less  commingling,  with  the  general  atmosphere  of  the 
ward ;  but  I  fear  it  is  useless  to  suggest  such  alterations  in  the 
structure  of  our  hospitals,  and  no  doubt  they  would  be  considered 
too  costly  and  not  called  for. 

For  the  future  it  is  most  desirable  that  hospitals  should  not  be 
raised  higher  than  one  story  besides  the  basement;  for  they  could 
be  much  more  easily  ventilated  than  the  existing  two  and  three 
storied  buildings.  In  the  excellent  article  on  hospitals  in  the 
report  of  the  Massachusetts  Board  of  Health  for  1874,  the  con- 
struction of  one  storied  hospitals  is  strongly  recommended. 
*^  The  cost  of  construction  would  be  very  much  less  than  in  the 
many  storied  palaces ;  but  the  cost  of  administration  would  cer- 
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tainlj  be  gpreater.  Whetlier  these  would  be  coanterbalanced  bj 
the  cheapness  of  the  original  outlay  for  buildings,  we  are  unable 
to  say — probably  they  would  not.  But  this  is  not  a  mere  ques- 
tion of  cost,  nor  one  of  ordinary  economy,  but  of  economy  of  IFfe, 
and  it  cannot  be  put  aside  with  the  usual  argument  of  thrift."  In 
Tentilating  a  two  or  three  storied  hospital  there  is  always  danger 
that  the  foul  air  from  the  lowest  story  may  enter  those  above  it 
Although  there  may  be  great  difficulty  in  constructing  large  one- 
storied  hospitals  in  cities  such  as  Dublin,  there  ought  to  be  none 
in  the  case  of  rural  hospitab — those  attached  to  country  work- 
houses. 

Miss  Nightingale,  in  her  admirable  work  on  hospitals,  insists  on 
the  importance  of  constructing  those  buildings  in  detached  blocks, 
or  pavilions,  placed  side  by  side,  but  separated  by  spaces  equal  to 
twice  the  height  of  each  block.  The  buildings  to  consist  prefer- 
ably of  a  single  story,  resting  upon  an  arched  and  ventilated,  but 
uninhabited,  basement.  Each  pavilion  to  be  thoroughly  ventilated 
and  lighted,  and  to  be  provided  with  baths,  water-closets,  sculleries, 
&c.,  unconnected  with  the  other  pavilions.  An  airy  corridor  to 
give  egress  to  the  patients,  and  admission  from  the  buildings 
devoted  to  the  administration.  The  Herbert  Hospital  at  Woolwich 
is  constructed  upon  the  block  system.  It  consists  of  seven  pavilions 
— four  double  and  three  single — raised  on  basements  (the  latter 
are  used  as  store-rooms,  museum,  &c.),  each  having  two  floors. 
Each  ward  contains  30  beds  in  two  rows,  and  includes  about 
40,000  cubic  feet.  At  the  end  of  each  ward  a  large  window 
affords  an  excellent  prospect  of  the  surrounding  district,  and  of 
the  beautiful  gardens  surrounding  the  hospital.  There  is  one 
window  for  two  beds,  and  the  block  is  placed  a  little  to  the  north  of 
east,  and  has  windows  on  each  side.  The  sun's  rays  penetrate  to 
the  interior  during  nearly  the  whole  of  its  course.  The  provisions, 
medicine,  clothes,  bedding,  and  fuel  are  conveyed  along  a  corridor 
in  the  basement,  and  elevated  by  lifts  to  the  wards.  There  are 
open  terraces  on  the  corridor  for  the  patients  to  promenade  in  fine 
weather,  and  a  covered  corridor  for  use  during  rain  or  excessive 
cold.  The  bath-rooms  and  water-closets  are  situated  at  the  end  of 
each  block,  furthest  removed  from  the  great  central  corridor,  and 
well  surrounded  by  air.  The  wards  are  each  warmed  by  fuel  con- 
sumed in  two  open  fire-places,  with  descending  flues ;  and  as  the 
latter  pass  through  chambers  communicating  with  the  outer 
atmosphere,  the  air  introduced  into  the  wards  at  these  places  is 
warmed.  The  floors  are  of  oak,  resting  on  iron  beams,  filled  in 
with  concrete.  The  offices,  &c.,  of  the  administration  are  con- 
tained in  a  block,  placed  in  the  front  of  the  hospital.  Hot  and 
cold  water  circulates  in  pipes  throughout  the  building.  The 
plan  of  the  Herbert  Hospital  here  given  is  taken  from  Miss 
Nightingale's  invaluable  work  on  hospitals — a  volume  which, 
together  with  Captain  Galton's  book  and  Mr.  Robertson's  pamphlets 
upon  the  same  subject,  have,  to  a  great  extent,  been  the  means  of 
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improTing  the  sanitary  condition  of  the  hospitals  and  other  large 
institutions  of  these  countries.  From  Miss  Nightingale's  book  I 
also  copy  the  plan  of  a  Convalescent  Hospital. 


The  wall  surface  of  hospital  wards  should  consist  of  enamelled 
tiles y  of  a  pleasing  colour.  Tiles,  however,  are  dear,  though  there 
might  be  easily  manufactured  for  the  purpose  of  lining  walb  a 
cheap  salt  glazed  kind,  of  the  nature  of  common  crockery  ware*  It 
is  of  importance  that  Uie  wall  surface  should  admit  of  being  occa- 
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sionally  washed  with  soap  and  water — this  cannot  be  done  if  thenars 
whitewashed  or  coloured  in  distemper,  as  is  generally  the  cue. 
Ae  little  furniture  as  possible  should  be  kept  in  the  ward ;  and 
clothes  and  bedding  should  b«  the  only  absorbent  materials  tole- 
rated. Venetian  blinds  placed  outside  the  vindow,  but  controlled 
from  within,  are  better  than  the  ordinary  linen  blinds.     Iron  bed- 

CONVAI^SCEHT    HOSPITAL. 


1.  DlnUiE  ud  ill  roonu ;  I.  Kitchen ;  ■■  BcoUvrj ;  4,  Ludn ;  fi.  9ton ;  S,  DlipauiiT ; 
T.  lUdSemBti'TCKimi  S,  CoiiTil«csiit>' twdroomi;  9.  SMen  or  nonw':  10.  Dathi:  II. 
Contdgt  t  1>.  CoTind  •nj  :  IS.  GMdamr :  14.  Sick  mrd*. 

Steads  should  be  used,  and  the  beds  may  consist  of  hair  mattnssas 
or  straw,  preferably  the  former.  The  water-closets  and  scnlleries 
should  be  in  buildings  attached  to  (but  outside  of  the  walls  of)  the 
ward.  The  ventilating  shaft,  with  which  the  tubes  leading  from 
the  water-closets  and  scullery  shonld  always  be  provided,  ought  to 
ascend  to  a  point  as  high  as  the  chimney  pots,  and  be  provided 
at  its  outlet  with  a  loose  charcoal  plog  to  absorb  foul  gases.  Every 
hospital  should  have  a  spare  ward  or  wards,  so  as  from  time  to 
time  each  ward  could  be  thoroughly  cleansed ;  for  it  is  not  desirable 
to  expose  patients  to  the  damp  atmosphere  of  a  recently  washed 
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Miss  Nightingale  strongly  recommends 
the  ventilation  of  wards  bj  means  of  shafts 
built  into  the  walls,  the  openings  into 
which  to  be  close  to  the  ceiling,  as  shown 
in  the  engraving.  If,  however,  great  care 
be  not  taken  in  the  construction  of  the 
valved  openings  into  the  shafts,  the  air 
from  the  lower  ward  might  be  introduced 
into  the  upper  ward. 

Separate  hospitals  for  different  classes 
of  diseases  are  much  to  be  desired,  and  in 
small  towns  and  rural  districts  the  patients 
should  at  least  be  distributed  in  the  wards 
according  to  their  maladies.  Under  no 
circumstances  should  persons  suffering 
from  contagious  and  non-contagious 
diseases  be  placed  in  the  same  ward,  or,  if 
Section  of  Wards  with  Shaft  at  all  possible,  in  the  same  building. 

VentilatioD. 

One  of  the  oldest  hospitals  in  Europe  is  that  of  St.  Thomas, 
London.     It  has  in  some  shape  existed  since  the  year  1207,  and 
at  present  holds  a  charter  from  King  Edward  the  Sixth.     It  has 
recently  been  rebuilt  on  a  new  site — that  of  the  Albert  Embank- 
ment, on  the  Lambeth  side  of  the  Thames— *at  a  cost  of  about 
£400,000,  exclusive  of  £90,000  for  the  8^  acres  of  ground  on 
which  it  stands.     The  hospital  consists  of  eight  distinct  three- 
storied  buildings,  having  the  same  frontage  towards  the  river^  and 
connected  by  a  corridor  of  900  feet  in  length.     A  space  of  )25' 
feet  separates  each  part  of  the  buildings ;  but  the  central  one  is 
distant  200  feet  from  those  on  each  side  of  it.     The  pavilions  are 
placed  at  right  angles  to  the  corridor.     Corridors  run  the  whole 
length  of  the  hospital  on  the  ground  and  one-pair  stories,  and  con- 
nect the  several  blocks  of  wards  or  pavilions.     These  corridors 
are  lighted  by  large  windows  on  both  sides ;  and  should  it  ever  be 
deemed  necessary  to  isolate  any  particular  block,  that  could  be 
done  by  placing  screens  across  the  corridors,  and  removing  the 
sashes  from  the  adjacent  windows.     The  flat  roof  over  one  of  the 
corridors  of  the  first  story  is  used  as  a  means  of  communication 
between  the  various  blocks  on  the  two-pair  story.    The  wards  are 
120  feet  in   length,   28  feet  in  width,  and   15    feet   in  height, 
28  beds,  and  afford  1,800  cubic  feet  of  space  for  each  patient    The 
beds  are  placed  at  distances  of  8  feet  from  centre  to  centre,  and  the 
windows  (through  which  the  patient  when  recumbent  can  look  out) 
are  arranged  alternately  with  the  beds.    Small  wards  for  two  beds, 
contiguous  to,  but  not  communicating  with,  the  general  wards,  are 
provided  in  each  block  for  the  reception  of  patients.    Adjoining 
the  passage  are  placed  the  sisters'  and  medical  officers'  consultation 
rooms,  and  the  ward  kitchen.  The  staircases  have  steps  12^  inches 
deep^  with  a  rise  of  5|  inches.    The  water-closets,  lavatories,  and 
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batb-rooms  attached  to  each  ward  are  projected  from  the  main 
building,  and  are  cut  off  from  the  ward  by  intercepting  lobbies, 
provided  with  windows  on  each  aide.  The  foul  linen  and  dnst 
shoots  communicate  with  a  receiving  room  in  the  basement.  The 
nurses  and  servants  sleep  each  in  an  attic,  which  is  so  situated 
that  no  air  from  the  wards  can  reach  them. 

Each  pavilion  consists  of  three  tiers  of  wards,  together  with 
four  smaller  wards  on  the  ground  floor  for  the  reception  of  accideut 
cases,  &c.  The  wards  have  flat  ceilings,  and  the  windows  extend 
from  nearly  floor  to  ceiling.  From  the  corridors  on  ground  floor 
patients  are  conveyed  by  lifts  to  the  various  wards:  these  corridors 
afford  a  place  of  exercute  for  the  patients  in  wet  weather,  and  the 
covered  colonnades  adjoining  the  river  constitute  a  lounge  for  tho.«e 
able  to  walk.     There  are  about  600  beds. 

All  the  pavilions  are  alike,  except  the  southernmost,  which  is 
designed  for  special  diseases,  inadmissible  to  the  general  wardsw 
The  male  and  female  wards  in  this  pavilion  are  separated  by  a 
central  staircase.  The  wards  on  the  ground  story  correspond  in 
general  arrangement,  but  in  consequence  of  the  main  corridor  on 
ground  story  being  placed  next  the  internal  courts,  the  wards  are 
shortened  so  as  to  admit  of  the  construction  of  necessary  rooms  in 
connection  therewith. 

The  general  entrance  to  the  hospital,  which  is  placed  in  the 
centre  of  the  series  of  buildings,  is  approached  from  the  Palace 
New  Road.  The  steward's  or  superintendent's  ofl&ces  are  placed 
immediately  in  front  of  the  entrance  hall,  so  that  everything  pass- 
ing in  aijd  out  of  the  hospital  is  under  his  immediate  supers 
vision.  From  each  side  of  the  spacious  entrance  hall  main  cor- 
ridors lead  to  all  the  departments  of  the  institution.  The  ground 
floor  of  the  first  pavilion  to  the  left  comprises  kitchen,  scullery, 
and  cooks'  rooms,  larder,  bread  room,  &c.  From  this  place  the  food 
of  the  patients  is  conveyed  along  passages,  and  raised  by  small 
lifts.  The  ground  floor  of  the  first  pavilion  to  the  right  comprises 
the  matron's  department  and  linen  stores.  The  principal  staircase 
leads  to  the  corridor  on  the  one-pair  story  and  communicates  with 
the  medical  ofiicers'  apartments.  The  dispensary  and  surgery  are 
in  the  main  corridor,  and  over  the  laborutorj,  drug,  and  store- 
rooms. 

The  administrative  offices  comprise  the  governor's  hall,  com- 
mittee rooms,  almoner's  room,  counting-house,  receiver's  room, 
strong!  room,  waiting  rooms,  offices  for  the  clerk  and  surveyor 
of  the  hospital,  the  treasurer's  residence,  porters'  rooms,  houses 
for  resident  officers,  training  institution  for  nurses,  &c. ;  there  are 
also  a  chapel,  a  medical  school,  laboratory,  museum,  &c. 

The  ventilation  of  the  ward  is  not  of  a  very  artificial  kind. 
There  is  a  main  shaft  for  extracting  the  vitiated  air  carried  up  in 
the  well-hole  of  the  staircases;  in  it  is  placed  the  wrought 
iron  smoke  flue  from  the  boiler,  and  in  the  upper  part  of  the  shaft 
are  placed  a  hot  water  cistern  and  water  coils.     Shafts  are  car- 
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ried  from  the  ends  of  all  the  wards,  hoth  at  the  ceiling  and  floor 
level;  and  from  the  centre  a  stove  shtift  conimunicates  with  a 
horizontal  trunk  in  the  roof,  which  trunk  is  connected  with  the 
heated  shaft  above  mentioned.  To  replace  the  air  thus  extracted, 
ft^sh  air  is  introduced  through  zinc  tubes  laid  between  the  '<  Den- 
nett" arching  and  the  floor  boards  communicating  with  the  stoves 
and  hot  water  coils,  warmed  in  winter  by  contact  with  the  heated 
surfaces.  Each  pavilion  is  independently  warmed  and  ventilated. 
A  chamber  is  formed  under  the  ceilings  of  the  corridor  in  the 
basement  and  ground  floor,  and  into  this  the  air  from  the  rooms 
in  the  low  intermediate  buildings  (out-patients'  and  casualty  wards) 
is  passed,  and  from  thence  is  discharged  into  the  main  extraction 
shaft.  The  wards  are  warmed  by  open  fire-places,  aided  in  cold 
weather  by  an  auxiliary  system  of  hot  water.  The  corridors  and 
staircases  are  warmed  by  hot  water  pipes.  The  open  fire-places 
are  in  the  middle  of  the  wards  and  have  vertical  chimneys ;  this 
helps  ventilation,  and  increases  wall  space  for  beds.  The  venti- 
lation of  the  water  closets  and  lavatories  is  independent  of  the 
wards.  ^ 

I  shall  conclude  this  chapter  by  quoting  from  the  evidently  well 
considered  remarks  of  Mr.  Simon  on  hospitals,,  in  his  Sixth  Annual 
Report  to  the  Privy  Council,  the  following  passage : — 

Xhat  which  makes  the  healthiest  house  makes  likewise  the  healthiest 
hospital ;  the  same  fastidious  and  universal  cleanliness,  the  same  never 
ceasing  vigilance  against  the  thousand  forms  in  which  dirt  may  disguise 
itself  in  air,  in  soil,  and  water,  in  walls  and  floors  and  ceilings,  in  dress  and 
bedding  and  furniture,  in  pots  and  pans  and  pails,  in  sinks  and  drains  and 
dust-bins — it  is  but  the  same  principle  of  management,  but  with  immeasur- 
ably greater  vigilance  and  skill ;  for  the  establishment  which  has  to  be  kept 
in  such  exquisite  perfection  of  cleanliness  is  an  establishment  which  never 
rests  from  fouling  itself ;  nor  are  there  any  products  of  its  foulness,  not  even 
the  least  odorous  of  such  products,  which  ought  not  to  be  regarded  as  poisons. 
Above  all,  this  applies  to  the  fouling  of  the  air  within  hospital  wards  by 
exhalations  from  the  persons  of  the  sick.  In  such  exhalations  are  embodied 
the  most  terrible  powers  of  disease—  the  spreading  flames,  as  it  were,  of  some 
infections,  and  the  explosive  fuel  of  others ;  and  any  air  in  which  they  are 
let  accumulate  soon  becomes  a  very  atmosphere  of  death.  Against  this 
danger,  ventilation  is  the  one  possible  safeguard — ventilation  which,  with 
continuous  current,  shall  always  be  bearing  away,  as  rapidly  as  evolved, 
everv  volatile  taint  which  rises  from  the  sick.  So  that,  for  hospital  hvgiene, 
ventilation  requires  pre-eminent  regard.  And  if  over  the  phrase  *' well  venti- 
lated** may  be  (though  it  never  ought  to  be)  at  all  indulgently  construed  in 
respect  of  a  common  dwelling  house,  it  must  never,  in  respect  of  a  hospital, 
be  construed  but  with  the  utmost  conceivable  strictness. 
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CHAPTER  XrX. 

SCHOOL   HYGIENE. 

No  inconsiderable  proportion  of  the  life  of  the  inhabitants  of 
civilized  countries  is  expended  in  schools  and  colleges  ;  the  hjgienie 
condition  of  these  places,  and  the  physical  culture  of  the  bodies  of 
those  who  spend  their  time  in  them,  are  matters  of  great  importance 
to  the  community.  A  large  number  of  educational  institutions 
exist  on  very  unhealthy  sites  ;  and  in  too  many  of  them  there  is  a 
serious  deficiency  in  the  arrangements  for  ventilation.  They  are 
also  frequently  supplied  with  water  of  bad  quality,  and  in  nume- 
rous instances  their  sewerage  system  is  out  of  order.  I  have  lately 
inspected  the  sanitary  condition  of  several  public  schools,  and  in 
each  I  found  the  most  serious  hygienic  defects.  The  case  of 
Mercer's  endowed  school  for  girls  at  Ashtown,  in  the  County  of 
Dublin,  will  serve  as  an  illustration.  In  this  institution,  which  is 
situated  in  the  open  country,  the  girls  were  extremely  well  fed  and 
comfortably  clothed  ;  they  were  provided  with  ample  plav-ground, 
and  they  slept  in  well-ventilated  dormitories.  Notwitnstanding 
these  advantages  their  health  was  not  nearly  so  good  as  that  of  the 
inmates  of  another  school  under  the  same  management,  who  were 
not  supplied  with  equally  good  food,  and  who  lived  in  one  of  the 
most  densely  populated  parts  of  the  city  of  Dublin.  On  examining 
the  state  of  Mercer's  school,  I  found  quite  sufficient  to  account  for 
the  delicacy  of  some  of  its  inmates.  The  main  sewer  was  choked, 
and  an  untrapped  opening  in  the  bath  allowed  the  sewage  gases 
to  enter  in  to  the  bath  room,  and  from  thence  to  diffuse  them- 
selves throughout  the  house.  The  well  water,  too,  was  impreg- 
nated with  sewage,  which  escaped  from  the  blocked-up  sewer.  It 
contained  56-56  grains  of  solid  matter  per  imperial  gallon  (70»000 
grains  weight),  of  which  22*6  grains  consisted  of  organic  and 
volatile  matters.  There  were  large  quantities  of  free  ammonia, 
albuminoid  nitrogen,  nitrous  acid,  and  nitric  acid  in  it.  In  this 
case  the  school  authorities  (one  of  whom  is  the  Most  Rev-  Dr. 
Trench,  Archbishop  of  Dublin,  and  who  for  nearly  three  hours 
was  present  at  one  of  my  examinations)  did  their  duty  in  making 
a  thorough  investigation  into  the  cause  of  the  unhealthiness  of  the 
institution ;  but  I  fear  that  in  but  too  many  instances  those  in 
whom  the  management  of  scholastic  and  eleemosynary  institutions 
is  vested  never  think  of  ascertaining  whether  or  not  their  sanitary 
condition  is  satisfactory. 

The  recent  removal  of  ih^  London  Charter  House,  and  others 
of  the  large  endowed  schools,  from  towns  to  suburban  or  rural  dis- 
tricts b  literally  a  move  in  the  right  direction,  which  we  hope 
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will  ere  long  become  general.^  Could  there  be  a  more  unhealtbj 
site,  for  example,  than  that  of  the  Dublin  Marine  School,  situated 
as  it  is  on  the  banks  of  a  river  into  which  the  sewage  of  a  city  of 
a  quarter  of  a  million  inhabitants  is  discharged,  and  supplied  with 
air  contaminated  with  the  exhalations  of  chemical,  ammonia,  coke, 
tar,  gas,  and  artificial  manure  works?  Children  are  less  able  to  resist 
the  effects  of  excess  of  cold  or  heat,  and  of  deficiency  of  food,  than 
adults ;  they  also  are  more  seriously  affected  by  an  impure  atmos- 
phere. A  young  man  may  endure  without  permanent  injury  a  few 
years'  exposure  to  insanitary  influences  ;  but  if  the  period  between 
infancy  and  adolescency  be  passed  under  conditions  unfavourable  to 
the  vigorous  development  of  the  body,  then,  indeed,  it  is  rarely 
that  the  child  attains  to  a  strong  and  healthy  manhood. 

The  malign  influence  which  schools  exercise  on  the  health  of 
children  attracted  attention  many  years  ago.  Carmichael,  in  his 
work  on  scrofula,  published  in  1810,  proved  that  the  excessive 
amount  of  phthisis  which  he  found  in  many  of  the  Dublin  schools 
was  caused  by  defective  ventilation,  and  not  by  insufficient  nutri- 
tion. In  the  children's  department  of  the  House  of  Industry,  the 
cases  of  scrofula  were  so  numerous  that  the  disease  was  believed  to 
be  present  in  a  contagious  form.  In  one  of  the  wards,  60  feet  long 
by  18  feet  broad,  there  were  no  fewer  than  38  beds,  each  contain- 
ing four  children !  The  amount  of  square  feet  allowed  to  each 
child  was,  therefore,  only  6|.  The  height  of  the  ward  is  not  given 
in  Carmichael's  work  ;  but  assuming  it  to  have  been  15  feet,  that 
would  have  given  to  each  child  102  cubic  feet. 

Neil  Amott  and  other  authorities  have  placed  on  record  cases 
of  defective  ventilation  in  schools  almost  as  bad  as  those  discovered 
by  Carmichael;  and  if  a  careful  inquiry  were  instituted  at  ths 
present  time,  I  have  no  doubt  but  that,  even  in  the  matter  of  ven- 
tilation, a  large  proportion  of  our  schools  would  be  found  in  a  bad 
condition.  The  amount  of  carbonic  acid  gas  in  pure  air  is  0.04 
per  cent.  When  this  proportion  is  doubled  the  state  of  the  atmos- 
phere is  unsatisfactory.  Roscoe  found  in  the  air  of  a  school-room 
containing  22,141  cubic  feet,  and  in  which  164  boys  were  studying 
for  two  and  a  half  hours,  0*2371  per  cent,  of  carbonic  acid ;  and 
in  another  school-room  he  found  0*31  per  cent,  of  this  gas.  Da 
Luna  found  in  a  room  of  a  girls'  school,  at  Madrid,  0*723  per  cent, 
of  carbonic  acid,  or  eighteen  times  the  normal  proportion  of  that  gas. 
In  two  schools  in  Dublin  I  found  the  carbonic  acid  to  amount  to 
0*14  and  0*12  per  cent,  respectively ;  bat  in  others  the  air  was 
tolerably  pure.  Dr.  Endemann  found  the  amount  of  carbonic  acid 
in  the  air  of  17  schools  to  vary  from  *097  to  *357  per  cent.  I  con- 
ceive that  it  is  a  part  of  the  duty  of  the  Medical  Ofiicer  of  Health 

'  The  Lancetf  in  one  of  its  reports  on  the  condition  of  the  English  public 
•ehools,  has  shown  the  depressing  influence  on  the  health  of  the  boys  of 
London  schools  which  the  air  of  a  large  town  exercises. — Lancetf  May  14, 
1870. 
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to  inspect  the  schools,  public  and  private,  in  his  district,  and  to 
ascertain  whether  or  not  they  are  so  over-crowded  as  to  be  inja- 
rious  to  health. 

Physical  exercise  is  now  a  feature  of  school  and  college  life,  and 
more  especially  so  in  these  countries.  A  friendly  emulation 
amongst  the  scholars  of  the  same  educational  institution,  and  be- 
tween rival  schools  and  universities,  in  the  performance  of  rowing, 
cricket,  and  other  robust  games,  does  much  for  the  improvement 
of  the  physique  of  the  rising  generation.  And  it  is  in  favour  of 
these  competitions  that  they  have  not  a  brutalizing  tendency,  like 
some  of  the  pastimes  of  our  forefathers.  The  drawback  to  the 
system  of  competition  in  athletic  exercises  is  the  undue  strain  which 
it  so  often  imposes  upon  the  muscular  system,  and  which  sometimes 
occasions  permanent  injuries,  and  even  fatal  lesions.  Cricket  is, 
perhaps,  the  game  which  is  most  unlikely  to  do  violence  to  the  im- 
portant muscles ;  whilst  it  has  the  advantage  of  being,  at  least,  a 
semi-intellectual  pastime. 

During  inclement  weather  children  should  be  provided  with  a 
large  empty  room  as  a  substitute  for  the  out-of-door  play-ground. 

With  respect  to  the  ordinary  gymnastics  in  boys'  schools,  they 
are,  on  the  whole,  well  contrived  to  produce  a  healthy  development 
of  the  muscles.  In  France  this  kind  of  physical  education  has 
been  brought  to  a  high  degree  of  perfection — ^thanks  to  the  teach- 
ings and  efforts  of  A.  Thierry,  Berard,  Colonel  Amoros,  Beclard, 
Bouvier,  Londe,  and  Milne-Edwards. 

That  veteran  sanitarian,  Mr.  Edwin  Chadwick,  C.B.,  has,  in  a 
recent  communication  to  the  Journal  of  the  Society  of  Art$y 
pointed  out  the  more  common  defects  of  the  ordinary  schools  of 
these  countries.  He  maintains  that  the  chief  sanitary  defects  of 
our  schools  are — 1.  Defective  ventilation  ;  2.  Defective  warming ; 
3.  Bad  drainage  and  foul  latrines  ;  4.  Want  of  means  of  maintain- 
ing personal  cleanliness ;  5.  Bad  lighting ;  6.  Bad  arrangements 
of  desks  and  seats ;  7.  Want  of  proper  means  of  gymnastic  exercises ; 
8.  Insufficient  and  ill-paved  play-grounds.  He  submits  that  it 
is  important  that  school  boards  should  require,  in  the  competition 
for  plans,  that  these  evils  should  be  first  considered  and  provided 
for,  and  that  the  architectural  designs  and  elevations  be  made  <rf 
secondary  consideration. 

It  is  painful,  he  says,  to  observe  the  condition  of  children  in  the 
common  schools  in  winter  time,  going  there  in  cold  and  wet,  in 
driving  sleet  and  snow,  frequently  ill-shod,  and  commonly  ill- 
clothed  ;  kept  in  the  school  during  excessively  long  hours  under 
any  conditions  for  children,  with  feet  and  hands  painfully  cold, 
fingers  often  so  benumbed  as  to  be  scarcely  able  to  hold  their  slates 
and  pencils ;  the  open  fires  at  one  end  of  the  school  not  freely  to  be 
approached,  and,  when  approached,  the  warming  or  heating  on  one 
side,  "  roasting  in  front  and  freezing  behind,"  so  as  to  give  inflam- 
mations or  colds  from  the  disturbed  and  unequal  circulation.  The 
confinement  of  children  for  five  or  six  hours  under  such  conditions^ 
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overtasked  mentally,  and  painfully  constrained  bodily,  surely  re- 
quires active  intervention  for  their  relief.  In  every  school- room 
there  should  be  a  thermometer,  and  the  teacher  should  take  care 
that  it  does  not  register  less  than  60  degs.  Fahr. 

Mr.  Chadwick  considers  that  of  the  modes  of  warming,  those  by 
hot-water  pipes  and  iron  surfaces  are  of  inferior,  and  sometimes, 
when  for  high  heats,  of  pernicious  effect ;  besides,  they  are  very 
expensive.  They  are  apt  to  warm  only  the  sides  of  the  rooms,  or 
the  upper  parts  of  them,  and  to  leave  the  feet  cold,  unless  an  in- 
convenient and  objectionable  degree  of  heat  is  created  over  the 
whole  room.  It  is,  moreover,  matter  of  considerable  experience 
that  warming  by  earthenware  substances,  or  stone  substances, 
especially  by  heat  diffused  over  wide  earthenware  or  concrete  sur- 
faces, is  more  agreeable  and  more  salubrious  than  any  warming  by 
iron  surfaces. 

In  Germany  attention  has  been  called  to  the  poisoning  of  the 
air  of  school-rooms  by  carbonic  acid  and  carbonic  oxide  passing 
into  it  through  the  sides  of  iron  stoves.  Dr.  Oidtmann,  in  a 
pamphlet  on  this  subject,  published  in  1868,  states  that  chronic 
poisoning  of  children  by  carbonic  oxide  is  very  common.  I  a^ree, 
then,  with  Mr.  Chadwick  in  considering  the  principle  of  floor- 
warming,  which  he  has  so  long  advocated,  as  the  best.  In  some 
of  the  public  schools,  too,  such  a  plan  would  prevent  the  tyranny 
of  the  larger  boys  excluding  the  weaker  and  more  delicate  children 
from  snug  places  beside  the  stove  or  fire-place. 

In  the  large  institutions,  where  children  are  boarded,  the  effects 
of  progressive  sanitary  improvement  have  been  distinctly  marked. 
In  one,  where  the  death-rate  had  been  about  twelve  per  thousand, 
the  foul  air  from  cesspools  and  bad  drains  was  excluded,  the 
latrines  were  mended,  and  the  ventilation  was  improved,  wherei^pon 
the  death-rate  was  reduced  to  eight  in  a  thousand.  Next,  regular 
tepid  ab'ution,  and,  in  summer  time,  cold  water  bathing  and  care- 
ful skin-cleanliness  was  introduced,  and  the  death-rate  was  reduced 
to  four  in  a  thousand. 

Mr.  Chadwick  advocates  the  washing  of  children  at  schools,  for 
various  reasons,  hygienic  and  otherwise.  There  is,  in  well-appointed 
schools  in  Holland,  usually  a  female  attendant  on  the  school- 
mistress, who  takes  the  dirtied  children  into  an  apartment  and 
washes  them,  the  schoolmistress  herself  being  above  such  a  service* 
There  are,  no  doubt,  few  (if  any)  private  schools  now  in  existence 
on  the  type  of  Dotheboy's  Hall ;  but  in  cheap  boarding  schools 
there  is  no  guarantee  that  the  children  located  in  them  receive  a 
sufficient  quantity  of  nutritious  food  and  at  proper  times.  I  have 
known  many  cases  where  parents  were  obliged  to  remove  their 
children  from  boarding-schools,  even  pf  the  better  class,  because  of 
their  insufficient  dietaries.  Notwithstanding  the  advantages  re- 
sulting from  free  trade,  the  State  should  take  care  that  competition 
in  boarding-schools  does  not  result  in  the  pupils  being  insufficiently 
fed  as  well  as  badly  instructed.     £very  school  should  be  managed, 
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as  in  Prussia,  by  a  person  licensed  for  such  a  purpose,  and  should 
be  subject  to  official  visitation. 

The  celebrated  Rudolph  Virchow,  Professor  of  Medicine  in  the 
Universitj  of  Berlin,  has  written  (in  1869)  a  valuable  treatise'  on 
the  diseases  incidental  to  schools,  which  I  should  be  glad  to  see 
translated  into  English,  and  circulated  amongst  the  school  autho- 
rities of  these  countries.     Yirchow  agrees  with  those  orthopedists 
who  maintain  that  the  school  is  largely  to  blame  for  distortions  of 
the  spine,  and  more  especially  for  that  form  of  spinal  curvature 
termed  Scoliosis.     He  quotes  several  eminent  authorities,  amongst 
others  Guillaume,  who  found  amongst  731  scholars  whom  he  exa- 
mined no  fewer  than  218  with  distortion.     The  great  majority 
of  cases  of  scoliosis  are  amongst  girls.     In  72  cases  noticed  by 
Enorr,  of  Munich,  there  were  60  females.     As  girls  spend  less 
time  at  school  than  boys,  and  fewer  girls  attend  at  school,  it  has 
been  urged  that  scoliosis  is  not  most  frequently  induced  by  bad 
postures  whilst  studying.     To  this  objection  it  may  be  answered 
that  boys  during  their  hoursof  play  counteract  by  vigorous  exercises, 
involving  the  play  of  nearly  all  the  muscles  of  the  body,  the  evil 
influence  of  the  school-room  postures.    On  the  other  hand,  girls,  as 
a  rule,  do  not  practise  any  kind  of  gymnastics. 

In  almost  every  school  the  children  in  each  class,  no  matter  their 
heights,  have  to  sit  at  desks  of  the  same  size :  why  could  not  the 
desks  for  each  class  be  made  in  short  lengths,  and  of  different 
heights,  so  that  no  child  would  be  placed  at  one  either  too  low  or 
too  high  for  him  or  her? 

Dr.  Guillaume  gives  a  table  showing  the  proper  height  of  desks 
for  children  of  different  heights. 
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Yirchow  attributes  a  large  proportion  of  the  pulmonary  con- 
sumption of  childhood  to  over-crowding  in  school-rooms,  to  sudden 
changes  of  temperature  in  passing  from  hot  school-rooms  into  the 
cold  outside  air,  to  the  dust  of  the  school-room,  and,  lastly,  to 
impaired  respiratory  movement  induced  by  prolonged  sitting. 

Short  sight  is  the  commonest  disease  in  Germany.  Dr.  Cohn 
found  that  60  per  cent,  of  the  students  of  the  University  of  Breslau 

^  Ueber  gewisse  die  gesnndheit  benachtheiligende  einflusse  der  schnlen. 
'11  Swiss  inches  equal  13  English  inches. 
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were  near-sigbted.  He  blames  the  school-room  for  a  large  propor- 
tion of  this  disease.  The  rooms  are  not  properly  lighted^  which 
obliges  the  scholars  to  stoop  over  their  books.  This  causes  a  strain 
upon  the  muscles  of  the  eye,  producing  an  increase  of  hydrostatic 
pressure  on  the  posterior  portion  of  the  eye-ball,  and  a  lengthening 
of  the  axis  of  the  eye.  This  state  of  tension,  if  prolonged,  pro- 
duces a  permauent  elongation  of  the  axis  of  the  eye.  Besides,  the 
stooping  position  determines  an  increased  flow  of  blood  to  the  eye- 
ball, and  thereby  augments  the  pressure  on  the  back  part  of  the 
eye.  Leibreich  states  that  short-sightedness  is  developed,  with  rare 
exceptions,  exclusively  during  attendance  at  schools.  Virchow 
gives  a  list  of  various  other  diseases  which  originate  in,  or  are 
aggravated  by,  the  insanitary  condition  of  school-rooms. 

The  Lancet  for  March  30tb,  1872,  called  attention  to  the  deplor- 
able condition  of  the  children  in  pauper  schools.  At  Mitcham, 
Islington,  Anerly,  and  other  schools  of  the  same  class,  there  were 
from  10  to  15  per  cent,  of  the  children  suffering  from  ophthalmia. 
The  government  inspectors  attributed  the  ophthalmia  to  constitu- 
tional defects,  but  the  Lancet  very  properly  remarks,  why  is  it 
that  the  very  same  classes  of  children  *^  running  about  naked  and 
shoeless  in  the  streets  escape  ?"  The  cause  of  the  ophthalmia  is 
unquestionably  due  to  over-crowding  and  impure  air. 

All  our  schools  should  be  as  regularly  inspected  by  public 
officers  as  workshops  and  factories  are.  There  are  many  laws  on 
our  statute  books  which  relate  to  the  health  of  men,  women,  and 
children  employed  in  mines,  factories,  and  other  places  :  why  should 
there  not  be  equal  provision  for  ensuring  the  health  of  the  millions 
of  children  at  school  in  these  countries?  Amongst  her  Majesty's 
Inspectors  of  Schopls  there  ought  to  be  a  few  Medical  Inspectors. 
Let  us  not  forget  the  old  adage,  mens  sana  in  corpore  sano. 


CHAPTER  XX. 

SEWAGE  AND  SEWERS*. 

The  removal  and  disposal  of  the  effete  matters  produced  in 
dwellings,  factories,  stables,  &c.,  is  one  of  the  most  perplexing 
problems  which  the  sanitarian  is  expected  to  solve.  On  two  points 
m  relation  to  this  matter  there  is  unanimous  agreement  of  opinion 
—namely,  the  necessity  for  the  speedy  and  complete  removal  of 

*  The  Acts  of  Parliament  relating  to  sewers,  privies,  waterclosets,  and 
earth-closets  are  : — 11  and  12  Vic,  c.  63  ;  14  and  15  Vic,  c.  28  ;  18  and  19 
Vic,  c  121 ;  24  and  25  Vic.  c  61  ;  26  and  27  Vic,  c  40;  27  and  28  Vic, 
c.  114;  28  and  29  Vic,  c  75;  29  and  30  Vic,  c  90 ;  31  and  34  Vic,  c.  116. 
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Bewage  from  towns,  and  the  desirability  of  turning  it,  if  possible, 
to  useful  account,  by  applying  it,  partially  or  wholly,  to  the  soil.  But 
with  respect  to  the  methods  for  accomplishing  these  objects,  the 
greatest  diversity  of  opinion  prevails  amongst  engineers,  chemists, 
sanitary  reformers,  and  ag^culturists.  Some  recommend  that  the 
egesta  of  the  population  should  not  be  passed  into  sewers  at  all,  but 
that  it  should  be  retained,  commingled  with  clay,  charcoal,  &&, 
and  sent  in  a  solid  form  into  the  country,  to  be  there  used  as  manure. 
Another  plan  is  the  separation  of  house  sewage  from  drainage,  and 
the  manufacture  of  the  former  into  a  manure.  The  ordinary 
sewage  is  proposed,  by  many  patented  processes,  to  be  treated 
with  chemicals,  for  the  purpose  of  disinfecting  it,  and  precipitating 
from  it  manurial  matters.  Some  recommend  the  simple  application 
of  ordinary  sewage  to  meadows.  Others  consider  that  the  fertiliz- 
ing value  of  the  article  is  so  trifling  that  it  would  be  better  to  pour 
it  at  once  into  the  ocean« 

Scores  of  books,  pamphlets,  and  papers  have  been  written  to  prove 
the  great  agricultural  value  of  town  sewage ;  and  we  have  the 
highest  authorities  in  favour  of  the  use  of  this  liquid  for  the  pur- 
pose of  fertilizing  the  soil.  There  is  no  doubt  but  that  in  the  long 
run  the  agricultural  and  civic  interests  involved  in  the  question  of 
sewage  will  be  found  to  coincide ;  but  the  onus  of  taking  the  first 
step  towards  the  solution  of  this  problem  rests  on  the  authorities 
of  the  tuwns.  That  agriculture  sustains  a  loss,  so  long  as  the 
sewage  of  towns  is  poured  into  the  ocean,  is  quite  true ;  but  that 
loss  is  a  mere  negative  evil,  whilst  the  presence  of  this  baneful 
stuff  in  the  midst  of  a  crowded  city  is  a  positive  injury  to  its  in- 
habitants. Are  the  citizens  to  tolerate  the  existence  of  an  evil 
amongst  them  which  annually  sends  no  inconsiderable  proportion 
of  them  to  the  grave,  simply  because  those  to  whom  that  evil  would 
prove  a  benefit  exhibit  no  anxiety  to  take  advantage  of  it  ?  To 
the  farmer  the  aspect  of  the  sewage  question  is  simply  a  pecuniary 
one,  and  were  he  never  to  be  supplied  with  the  commodity,  he 
would  not,  as  a  rule,  be  the  worse  off;  but  to  the  citizen,  the  re- 
moval of  the  sewage  is  a  matter  of  life  or  death.  I  venture  to 
assert  that  if  all  the  towns  in  Ireland  were  thoroughly  sewered,  and 
the  contents  of  these  sewers  prevented  from  flowing  into  open 
rivers,  the  Registrar- General  would  have  fewer  deaths  to  record  in 
his  mortuary  tables.  Many  of  the  diseases  which  prove  fatal  are 
the  results  of  breathing  air  and  drinking  water  rendered  impure 
by  sewage* 

Since  the  subject  of  the  waste  of  the  excrementitious  matters 
produced  in  towns  began  to  attract  public  attention  many  persons 
have  suggested  the  complete  separation  of  the  liquid  and  the  solid 
excrements  of  man  from  the  fluid  which  converts  them  into  sewage. 
All  the  attempts,  and  they  have  been  many  and  costly,  to  separate 
the  valuable  ingredients  of  sewage  from  the  water  in  which  they 
are  in  so  excessively  diluted  a  condition  have  hitherto  failed, 
though  some  plans  now  on  trial  afford  some  promise  of  a  certain 
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amount  of  success.  Nearly  90  per  cent,  of  the  solid  matter  dis- 
solved in  the  sewage  cannot  be  precipitated  from  it  by  other  than 
processes  so  costly  as  to  totally  preclude  their  economic  application. 
But,  then,  it  may  be  urged,  why  mix  at  all  the  animal  fertilizers 
produced  in  the  city  with  so  prodigious  a  volume  of  water  ?  why  de- 
prive agricalture  of  so  useful  and  so  portable  a  manure  ?  I  answer : 
— To  the  citizen,  sanitary  considerations  are  primary  considera- 
tions ;  it  is  impossible  to  remove  excrementitious  matter  from  our 
houses  unless  by  mixing  it  with  abundance  of  water.  I  am  there- 
fore opposed  to  the  plan  so  constantly  suggested  to  treat  our  liquid 
and  solid  egesta  after  the  manner  of  the  Chinese.  In  the  Celestial 
Empire,  as  travellers  tell  us,  altars  to  Cloacina — at  which  visitors 
as  well  as  the  inmates  may  worship— form  conspicuous  objects  in 
the  dwellings  of  the  inhabitants ;  and  certain  natural  operations 
which  in  the  rural  parts  of  these  countries  are  frequently  per- 
formed beneath  the  shelter  of  a  friendly  hedge  are  in  the  **  flowery 
land"  conducted  on  the  roadside,  and  with  appliances  provided  by 
the  nearest  farmer.  Something  like  this  system  of  manure  pre- 
servation is  to  be  found  in  Belgium ;  but  I  believe  it  will  never 
prevail  in  these  countries,  where  it  is  so  much  opposed  to  all  our 
notions  of  sentiment  and  decency,  the  tendency  of  which  is  to 
keep  such  matters  as  much  as  possible  in  the  background.  It 
would  be  far  better  that  every  particle  of  fertilizing  matter  pro- 
duced in  the  city  should  continue  to  be  discharged  into  the 
thankless  ocean  rather  than,  in  the  great  towns  at  least,  we  should 
revert  to  the  old  system  of  privies  and  cesspools.  It  has  been  sug- 
gested that  water-closets,  communicating  with  sewers,  should  be 
completely  done  away  with,  and  that  the  excrements,  liquid  and 
solid,  should  be  received  into  close  vessels,  containing  earth  or 
some  other  deodorizing  substance.  In  this  way,  it  is  contended 
that  the  valuable  manure  produced  in  cities  might  be  rendered  in- 
nocuous and  portable.  Leaving  out  of  the  question  such  considera- 
tions as  the  enormous  quantity  of  earth  which  would  be  required 
to  supply  the  wants  of  the  25,000  houses  constituting  Dublin,  it 
may  fairly  be  doubted  that  such  a  plan  would  pay  its  own  expenses. 
In  the  city  of  Manchester  the  system  of  cesspools  still  largely  pre- 
vails. The  Corporation  discharge  the  duty  of  emptying  these 
cesspools,  at  a  cost  to  the  city  of  more  than  £20,000  per  annum. 
Of  this  large  sum  about  one-half  is  recoverable  by  the  sale  of 
the  manure ;  but  still  a  large  deficit  remains.  I  believe,  then, 
that  if  Irish  Corporations  undertook  to  remove  the  contents  of  the 
privies  and  cesspools  that  still  remain  in  their  towns,  they  would  find 
their  operations  in  that  line  anything  but  profitable.  There  is  no 
doubt  but  that  the  present  mode  of  getting  rid  of  the  waste  mat- 
ters produced  in  Dublin  is  incomparably  superior  to  the  old  plan  of 
cesspools;  and  any  one  who  takes  the  trouble  of  studying  this 
question  will  see  that  in  every  city  in  England  in  which  there  is 
no  system  of  sewers  the  rate  of  mortality  is  very  high.     Since  the 
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abandonment  of  the  cesspool  system  in  London  the  public  health 
in  that  city  has  wonderfully  improved. 

The  citizens  of  Dublin  have  incurred  very  heavy  pecuniary 
liabilities  in  their  desire  to  procure  a  plentiful  supply  of  pure 
water,  and  I  have  no  doubt  but  that  their  health  is  benefited  by 
that  display  of  liberality.  But  I  firmly  believe  that  the  question  of 
good  sewerage  is  of  equal  importance  to  any  that  has  arisen  with 
respect  to  the  relative  qualities  of  the  Vartry  water  and  that  fur- 
nished by  the  canals,  and  to  me  it  is  quite  clear  that  the  sanitary 
state  of  Dublin  must  continue  defective  until  every  house  in  it 
communicates  with  a  great  central  drain,  and  the  waters  of  the 
Liffey  pass  undefiled  through  the  city. 

The  fertilizing  value  of  sewage  has  failed  to  satisfy  the  expec- 
tations of  some  people  who  had  previously  entertained  a  high  opi- 
nion of  its  efficacy.     On  the  other  hand,  many  who  doubted  its 
utility  have  lately  seen  good  reason  to  change  their  opinions. 
The  sewage  of  the  old  part  of  the  city  of  Edinburgh  has  for  a  long 
time  been  employed  for  irrigating  meadows  ;  and  the  grass  farm 
of  Mr.  Miller,  at  Craigentinny,  has  for  many  years  been  held  up 
as  an  example  of  the  wonderful  fertilizing  power  of  sewage.  This 
farm  consists  of  250  acres  of  land  reclaimed  from  the  sea,  and 
which,  at  one  time,  was  let  at  4s.  or  53.  an  acre.     Over  this  farm 
the  sewage  derived  from  a  district  inhabited  by  80,000  souls  is 
poured :  nothing:  save  grass  is  grown ;  and  the  amount  of  produce 
which  it  is  stated  is  annually  obtained  is  almost  incredible — three 
or  four,  and  even  five,  heavy  crops  have  been  obtained  in  one  year, 
and  that,  too,  in  a  rigorous  northern  climate.    The  Craigentinny 
meadows  are  let  to  dairymen  of  Edinburgh  at  an  average  rent  of 
£22  per  acre.     With  respect  to  the  disposal  of  its  sewage,  Edin- 
burgh is  far  more  favourably  situated  than  any  other  large  city  in 
the  empire  ;  its  site  being  much  higher  than  the  surface  of  the 
surrounding  country,  the  mere  force  of  gravity  conducts  its  sewage 
to  the  meadows  which  it  irrigates.     Formerly  about  2,000  acres 
were  irrigated  by  the  Edinburgh  sewage  ;  but  the  spread  of  build- 
ings, and  other  causes,  have  reduced  that  number  by  more  than 
one-half. 

At  Rugby,  town  sewage  has  been  applied  to  agricultural  pur- 
poses for  some  years  past ;  and  Mr.  Walker,  a  gentleman  in  the 
neighbourhood,  receives  the  whole  amount  of  sewage  produced  in 
the  town,  for  which  he  pays  a  rent  of  £50  per  annum.  In  1861  a 
Royal  Commission  was  appointed  to  experiment  on  the  sewage  of 
Rugby.  The  object  was  to  determine  the  quantity  and  composi- 
tion of  grass  produced  on  land,  a  portion  of  which  was  to  be 
manured  with  sewage,  and  another  portion  to  remain  unmanured. 
Fifteen  acres  were  divided  into  three  equal  parts — one  for  grass 
on  which  cows  were  to  be  fed,  another  for  grass  on  which  oxen 
were  to  be  fed,  and  the  third  was  to  be  meadowed.  Each  of  these 
five  acre  divisions  was  further  sub-divided  into  four  plots,  one  of 
which  was  left  unmanured,  and  the  others  received  respectively 
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difTerent  quantities  of  sewage.    Some  of  the  results  obtained  are 
tabulated  in  the  following  table : — 


PRODUCE  OITBN  TO  OXEN. 


Plot 

1 

2 
3 
4 

Sewage 

required  per 

annum. 

Actually 
applied  to 
end  of 
October. 

Total  grass  per  acre. 

Increase  of  grass 

per  1,000  tons 

of  sewage. 

3.000 
6,000 
9,000 

1,872 
4,423 
6,153 

tons.  cwt.  qrs.  lbs. 

9        5      3      5 

14      16      3      8 

27        1      0    10 

32       16      3      8 

• 

tons.  cwt.  qrs.  lbs. 

2  19      1      7 
4        0      19 

3  16      2      9 

On  the  grass  given  to  the  milch  cows  the  effects  of  the  sewage 
were  still  more  favourable,  as  will  be  seen  in  the  following  table  :— 


PBODUCE  GIVEN  TO  MILCH  COWS. 


Number  of 

Value  of 

Sewage 
applied. 

weeks 

Gallons  of 

Value  of 

milk  from  in- 

the produce 
kept 

milk 

milk  at  8d. 

creased  pro- 

per acre. 

per  gallon. 

duce  of  1,000 

a  cow. 

tons  sewage. 

£    s.    d. 

£    s.    d. 

0 

19 

321 

10  14    3 

5    0    0 

1,387 

40-9 

570-7 

19    0    6 

5  19  10 

2,804 

58-8 

820-4 

27    6  11 

5  16    8 

4,226 

68-9 

961-3 

32    0  10 

5    0  11 

In  these  trials  it  is  shown  that  the  application  of  sewage  was 
attended  by  a  very  great  increase  in  the  produce  of  grass.  '^  De- 
ducting the  value  of  the  milk  from  the  grass  of  the  unsewaged  from 
that  of  each  of  the  sewaged  acres,  reckouing  it  at  Sd.  per  gallon,  it 
appears  that  where  about  1 ,400  tons  of  sewage  were  applied,  during 
the  seven  months,  the  produce  calculated  for  each  1,000  tons  of 
sewage  actually  applied  gave  an  increased  amount  of  milk  to  the 
value  of  £5  19s.  lOd. ;  where  twice  that  amount  of  sewage  was 
applied,  £5  16s.  8d.,  and  where  three  times  the  quantity,  £6  Os. 
lid."  The  value  of  the  milk  obtained  from  an  acre  of  unsewaged 
grass  was  only  £10  1 4s.  dd.,  whilst  from  the  most  highly  sewaged 
grass  the  value  of  the  milk  amounted  to  no  less  than  £32  Os.  lOd. 
The  Rugbj  experiments,  which  were  conducted  under  the  direction 
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of  Mr.  J.  B.  Lawes — so  well  known  for  his  invalaable  chemioo- 
agricultural  investigations — ^have  been  considered  somewhat  un- 
satisfactorj,  on  the  ground  that  the  sewage  was  not  always  ap- 
plied at  the  proper  time ;  and  Mr.  Walker  states  that  the  fields 
were  flooded  to  such  an  extent  as  to  seriously  deteriorate  the 
quality  of  the  herbage.  Mr.  Lawes  admits  that  the  experiments 
were  in  some  respects  so  conducted  that  their  results  would  not 
appear  so  favourable  to  the  sewage  as  under  proper  conditions 
would  have  been  the  case ;  but  still  the  great  fact  remains  that 
land  abundantly  sewaged  is  capable  of  producing  three  times  as 
much  milk  as  the  same  kind  of  land  when  unsewaged. 

The  sewage  of  Ashburton,  in  Devonshire,  is  distributed  over 
the  greater  part  of  a  valley  which  lies  close  to  the  town ;  the 
sewaged  portion  of  the  valley  lets  at  the  rate  of  £6  per  acre, 
whilst  the  rent  commanded  by  the  unsewaged  fields  is  only  £1 
per  acre.  The  sewage  of  Mansfield  is  poured  over  lands  in  the 
vicinity  of  the  town,  which,  in  consequence,  have,  it  is  stated, 
been  raised  in  value  from  3s.  per  acre  to  £12  per  acre.  A 
large  part  of  the  sewage  of  Carlisle  is  used  for  irrigation  pur- 
poses. It  is  mixed  with  a  little  carbolic  acid  and  lime,  which,  it  is 
stated,  renders  the  sewage  inodorous.  About  4,000  tons  per  acre 
are  used,  and  farm  crops  obtained.  At  Croydon  the  sewage  has 
for  many  years  past  been  distributed  over  about  260  acres  of  land. 
Excellent  crops  are  grown  and  no  bad  odour  complained  of  by  the 
nearest  inhabitants.  Some  years  ago  the  sewage  of  this  town  was 
discharged  into  the  river  Wardle,  the  water  of  which,  in  conse- 
quence, became  so  impure  that  persons  lower  down  the  river  could 
make  no  use  of  it,  for  domestic  or  other  purposes.  Under  those 
circumstances,  some  parties  who  possessed  an  interest  in  the  water 
power  afforded  by  the  river  instituted  proceedings  against  the 
Corporation  of  Croydon,  with  the  view  of  compelling  them  to 
allow  the  river  to  pass  unpolluted  through  the  town.  The  corpo- 
ration were  defeated  ;  and,  after  numerous  unsuccessful  attempts 
to  deodorize  the  sewage,  they  were  at  last  obliged  to  lease  about 
300  acres  of  land,  for  the  purpose  of  pouring  the  sewage  over  it, 
and  getting  rid  of  it  in  that  way.  They  subsequently  let  the  land 
thus  irrigated  at  a  rent  of  £300  per  annum,  greater  than  that  paid 
for  it  by  themselves ;  but  owing  to  the  law  suits  and  to  the  at- 
tempts to  deodorize  the  sewage  by  removing,  in  a  solid  state,  its 
fertilizing  matters,  this  practical  solution  of  the  sewage  question, 
unfortunately,  cost  the  people  of  Croydon  no  less  than  £40,000 
for  an  income  of  £300  per  annum.  In  one  respect,  however,  and 
that  a  most  important  one,  this  mode  of  disposing  of  their  sewage 
has  been  productive  of  the  happiest  consequences  ;  for  it  is  stated 
that  the  annual  death-rate  in  their  town  and  the  adjacent  districts 
immediately  after  sensibly  declined.  Here,  then,  we  have  the  best 
evidence — that  afforded  by  accurate  statistics — to  show  that  the 
thorough  and  speedy  removal  of  the  sewage  of  a  town  promotes, 
in  a  remarkable  manner,  the  longevity  of  its  inhabitants.      The 
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latest  accounts  of  the  Croydon  sewaged  farm  show  that  it  is  be- 
coming more  profitable,  and  perhaps  it  may  ultimately  realize 
sufficient  to  pay  for  the  original  cost  of  establishing  it. 

The  sewage  of  the  small  town  of  Worthing,  formerly  discharged 
into  the  Ira,  is  now  poured  over  100  acres  of  land.  The  soil  is 
good,  the  crops  excellent,  and,  above  all,  the  farm  is  profitable. 
Dr.  Buchanan  states^  that  the  Worthing  Irrigation  Works 
were  the  most  perfect  he  had  ever  seen.  The  Earl  of  Esses  ap- 
plies a  large  portion  of  the  sewage  of  Leamington  to  his  farm,  and 
apparently  with  decided  advantage.  In  1873  I  inspected  this 
sewage  farm,  and  did  not  perceive  the  slightest  bad  odour.  The 
weather  was,  however,  at  the  time  rather  cool.  At  Bedford, 
Warwick,  Romford,  Cheltenham,  and  many  other  towns,  the  sewage 
is  used  for  irrigating  purposes,  and  in  general  with  decided  success. 

On  the  Continent  the  sewage  of  towns  is  in  some  places  utilized 
on  a  large  scale.  Some  time  ago  our  government  appointed  a 
commission,  composed  of  Messrs.  Way,  Austin,  and  Southwood 
Smith,  to  draw  up  a  report  on  the  system  of  irrigation  followed  in 
the  north  of  Italy.  In  this  report  it  is  stated  that  the  sewage  of 
the  city  of  Milan  is  employed  in  irrigating  about  4,000  acres  of 
land  situated  at  a  distance  of  a  few  miles  from  the  city.  Each  acre 
receives  annually  about  9,000  tons  of  sewage  in  which  are  con* 
tained  the  ejesta^  of  forty  persons.  This  land  possesses  an  extraor- 
dinary degree  of  fertility,  and  becomes  so  charged  with  rich  or- 
ganic matter  that  its  surface  is  periodically  pared,  and  the  pairings 
used  to  manure  other  lands  not  so  favourably  circumstanced.  A 
Doctor  Chiappa  has  a  farm  of  580  acres  near  Milan,  which  is 
manured  with  the  sewage  of  the  city.  The  portion  devoted  to 
grass  contains  80  acres,  yielding  annually  22  tons  of  produce  per 
acre.  The  grass  is  partly  made  into  hay,  partly  consumed  in  the 
green  state,  and  is  found  sufficient  to  maintain  100  cows.  It  is 
calculated  that  the  9,000  tons  of  sewage  applied  to  each  acre  are 
equivalent  to  £4  8s.  worth  of  well  decomposed  manure ;  but  it 
must  be  observed  that  the  sewage  of  Milan  is  commingled  with  the 
water  of  the  river  Vettabia,  and  is  consequently  more  dilute  than 
the  sewage  of  Dublin.  The  conclusions  at  which  these  commis- 
sioners arrived  were  chiefly  as  follows : — That  the  experience  of 
the  application  of  sewage  in  the  neighbourhood  of  Milan  affords  a 
striking  illustration  of  the  immense  advantage  which  the  command 
of  large  quantities  of  mere  water  alone  confers  upon  agriculture ; 
that  the  fertilizing  virtues  of  the  water  are  enormously  increased 
by  the  addition  of  sewage,  and  by  its  temperature  being  raised  by 
its  passage  through  a  town ;  that  the  health  of  the  population  of 
the  districts  manured  with  sewage  is  not  worse  than  that  uf  the 
population  of  regions  in  which  pure  water  irrigation  is  carried  on  ; 
that  notwithstanding  the  elevated  temperature  of  Italy,  no  dis- 
agreeably odorous  emanations  arise  from  the  sewaged  fields  ;  and, 
finally,  the  commissioners  condemn  in  very  decided  terms  the  folly 

'  Ninth  Report  of  Medical  Officer  of  the  Privy  Council,  p.  196. 
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and  extravagance  of  the  Britiish  people,  who,  by  most  expensive 
arrangements,  seek  to  get  rid  of  a  manure  which  ought  to  be  equi- 
valent to  the  annual  exportation  of  many  hundred  thousand  tons 
of  guano. 

With  respect  to  the  application  of  sewage  derived  from  manu- 
factories, public  institutions,  and  other  large  establishments  and  vil- 
lages, there  is  abundant  evidence  to  show  that  the  general  results 
have  been  satisfactory.  Alderman  Mechi  states  that  the  use  <^ 
8ewag:e  on  his  celebrated  farm  at  Tiptree  Hall  proved  highly  pro- 
ductive and  remunerative.  The  Earl  of  Essex  has  constantly  em- 
ployed sewage  manure  since,  I  believe,  1857,  and  with  an  extraor- 
dinary degree  of  success.  This  nobleman  states  that  he  has 
obtained  from  sewaged  meadows  the  large  produce  of  46  tons  per 
acre,  whilst  from  the  same  quality  of  meadow,  which  had  not  been 
«e waged,  the  produce  amounted  only  to  from  7  to  8  tons.  On  the 
Earl  of  Essex's  farm  an  application  of  270  tons  sewage  per  acre 
of  mangels  produced  a  yield  of  43  tons,  or  about  double  the  aver- 
age produced  of  that  crop  in  England.  Latterly  the  earl  has  some- 
what restricted  the  application  of  the  sewage  to  grasslands.  In  the 
case  of  market  gardens  the  use  of  sewage  has  proved  profitable.  In 
the  number  of  the  Irish  Farmers*  Gazette  for  27  th  Aug.,  1859,  Mr. 
R  O.  Pringleg^vesan  interestingaccountof  the  results  of  the  applica- 
tion of  sewage  at  Mr.  Niven's  celebrated  garden  farm,  Drumcondra, 
Co.  Dublin: — '<  The  system  of  liquid  manure  which  has  been  adopted 
at  this  farm  is  very  simple.  At  the  upper  end  of  the  field  there  b 
a  large  tank,  which  is  kept  full  of  liquid  manure  of  the  best  de- 
scription, derived  from  the  High  Park  Reformatory.  Before  Mr. 
Niven  got  this  portion  of  the  ground  all  the  sewage  from  that 
establishment  was  discharged  into  an  open  ditch,  and  was,  in  fact, 
a  great  nuisance,  as  well  as  likely  to  prove  prejudicial  to  the  health 
of  the  inmates.  By  an  arrangement  with  the  managers  of  the  insti- 
tution, Mr.  Niven  was  permitted  to  throw  pipes  across  the  old 
ditch  and  convey  the  sewage  into  his  own  tank  ;  and  some  idea  of 
its  value  will  be  gathered  from  the  fact  that  the  consumption  of 
soap  alone  in  the  reformatory  is  nearly  a  ton  a  week,  producing  an 
immense  quantity  of  suds,  which,  with  other  materials,  combine  to 
form  a  most  valuable  manure."  At  the  time  of  Mr.  Pringle's  visit 
there  was  a  fine  crop  of  kemp  potatoes  which  had  been  manured 
with  sewage  only,  and  which,  up  to  the  1 1th  August,  had  furnished 
11^  tons  per  acre,  a  considerable  quantity  still  remaining  in  the 
ground.  When  we  consider  that  market  gardens  require  the 
largest  supplies  of  manure,  and  that  those  in  the  neighbourhood  of 
London  sometimes  receive  120  tons  of  natural  manure  per  acre,  I 
think  the  case  of  the  garden  farm  at  Drumcondra  indisputably 
proves  that  sewage  is  capable  of  supplying  the  wants  of  every  kind 
of  crop. 

With  respect  to  the  kinds  of  crops  to  which  sewage  is  most 
adapted,  it  appears  to  be  admitted  on  all  sides  that  the  natural.and 
artificial  grasses  are  those  that  have  hitherto  been  most  benefited 
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by  its  application.  There  are,  however,  on  record  the  results  of 
experiments  which  go  far  to  prove  that  sewage  may,  under  certain 
circumstances,  be  usefully  applied  on  tillage  farms.  As  a  general 
rule,  the  constituents  of  a  manure  are  rendered  more  efficacious  by 
dissolution  in  large  quantities  of  water,  because  they  are  certain 
to  be  thereby  equably  distributed  throughout  the  soil,  and  each  of 
the  plants  they  are  intended  to  nourish  will  obtain  its  fair  share. 

The  advantages  of  using  manure  in  the  form  of  a  dilute  solution 
are  clearly  shown  in  Mr.  Ruston's  paper  in  the  20th  volume  of  the 
Journal  of  the  Royal  Agricultural  Society  of  England.  This 
gentleman  obtained  a  large  increase  in  all  his  crops — grass,  green, 
and  white — by  simply  applying  the  manure  for  each  acre  com- 
mingled with  about  4,000  lb.  weight  of  water.  As  a  general  rule, 
however,  I  believe  that  town  sewage,  which  is  an  excessively  dilute 
solution  of  manure,  cannot  be  employed  to  any  great  extent  on 
tillage  farms,  more  especially  on  those  that  are  not  thoroughly 
drained. 

Light  or  medium  soils  resting  on  a  sandy  subsoil  will  be  found 
the  best  absorbents  of  sewage,  although  their  power  of  retaining 
the  fertilizing  ingredients  is  not  so  great  as  that  of  heavy  clays. 
On  stiff  clay  lands,  the  chief  fault  of  which  is  their  impertransible 
nature,  large  dressings  of  town  sewage  would  not  be  beneficial — 
nay,  would  be  the  reverse ;  the  fluid  would  rest  on  the  surface, 
and  render  the  soil  so  cold  and  wet  as  to  be  decidedly  injurious  to 
most  plants.  Land  of  any  kind  under  cereals  cannot  constantly 
be  the  scene  of  sewage  irrigation,  for  during  the  long  period  of  the 
year  devoted  to  the  preparation  of  the  ground  a  dry  and  easily 
pulverulent  condition  of  the  staple  is  desirable,  and  during  the 
ripening  of  the  crop,  heat  and  a  very  moderate  degree  of  humidity 
are  necessary.  It  is  clear,  then,  that  cereal  crops  could  only  be 
benefited  by  very  moderate  doses  of  sewage  applied  at  only  certain 
periods  of  the  year.  Still,  where  sewage  is  available,  I  believe 
that  both  white  and  green  crops  would  be  largely  served  by  its 
use ;  and  if  it  were  in  a  more  concentrated  condition  than  that 
derived  from  large  towns  is,  it  might  be  applied  during  by  far  the 
greater  part  of  the  year.  The  use  of  dilute  sewage  on  a  tillage 
farm  being,  therefore,  very  restricted,  it  would  be  unwise  to  at- 
tempt to  supply  the  tillage  farmers  of  a  wide  area  with  the  drain- 
age of  a  city  like  Dublin.  Gas  companies  often  find  it  unprofit* 
able  to  lay  down  pipes  to  certain  districts  remote  from  their  works, 
although  their  commodity  is  sold  at  the  rate  of  48.  or  5s.  per  thou- 
sand cubic  feet.  It  would  be  still  more  unwise  for  sewage  utili- 
zation companies  to  attempt  the  laying  down  of  pipes  over  a  wide 
district  in  order  to  supply  an  article  at  the  rate  of  only  Id.  or  1^. 
per  ton.  Grass  lands  are  in  a  very  different  condition  with  re- 
spect to  sewage  :  they  are  ready  at  almost  any  time  for  the  recep- 
tion of  that  manure  ;  and  their  produce  is,  within  certain  limits, 
proportionate  to  the  amount  of  sewage  applied. 

With  respect  to  the  proper  quantities  of  sewage  to  apply  to 
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grass,  considerable  difference  of  opinion  prevails.  Very  differ'^nt 
estimates  have  been  made  relative  to  the  actual  quantities  wh  ch 
annually  flow  over  the  Craigentinny  meadows.  Mr.  James  Hope 
sets  it  down  at  2,000  tons  per  acre ;  Mr.  Miller  states  it  to  be 
4,000  tons  ;  the  late  Mr.  Austin,  C.E.,  estimated  it  at  8,000  tons; 
whilst  Professor  Anderson  considers  it  to  amount  to  14,000  tons* 
As  these  meadows  receive  the  sewage  of  a  district  inhabited  by 
80,000  persons.  Dr.  Anderson's  estimate  is  probably  the  nearest  to 
fact.  It  is  quite  certain  that  the  Edinburgh  meadows  receive 
enormous  quantities  of  sewage  which  do  not  appear  to  have  exer- 
cised any  injurious  effect  upon  the  nature  of  the  grasses  grown 
thereon,  except  in  rendering  them  exceedingly  succulent.  This 
disproves  the  statement  made  by  certain  writers,  that  large  doses 
of  sewage  render  the  herbage  of  meadows  very  coarse  and  in- 
ferior. No  doubt,  in  the  case  of  retentive  soils  continued  floodings 
of  either  sewage  or  pure  water  would  render  the  herbage  coarse ; 
but  where  provision  is  made  for  the  moderately  rapid  passage  of 
the  liquid  throughout,  and  from,  the  soil  very  large  quantities  of 
sewage  will  not  injuriously  affect  the  herbage  grown  upon  it. 
Several  authorities  upon  this  subject  contend  that  moderate  dress- 
ings of  sewage — from  2,000  to  5,000  tons  per  acre  per  annum^ 
give  in  the  end  better  results  than  excessive  applications  ;  whilst 
Mr.  Lawes  states,  in  his  evidence  before  the  select  committee  on 
the  sewage  of  towns,  that  if  he  got  it  for  nothing  he  would  apply 
70,000  tons  of  sewage  to  an  acre,  or,  he  adds,  "  anything  you  like 
to  give  me."  Mr.  Westwood,  late  farm  bailiff  to  the  schools  at 
Annerley,  stated  before  the  committee  that  be  obtained  as  large  a 
return  from  two  acres  of  rye-grass,  to  which  1,500  tons  of  sewage 
had  been  applied  per  annum,  as  from  two  other  acres  which  bad 
been  manured  with  between  8,000  and  9)000  tons.  As  this  wit- 
ness had  been  obliged  to  furnish  accurate  returns  relative  to  the 
farm  under  his  management  to  the  Government  Inspector,  the 
select  committee  appear  to  have  attached  great  weight  to  his  evi- 
dence. It  appears  to  me  that  the  pouring  of  20,000  to  30,000 
tons  of  sewage  over  an  acre  of  grass  is  a  useless  expenditure  of 
the  greater  part  of  the  fertilizing  matters  contained  therein ;  and 
I  have  no  doubt  but  that  the  Craigentinny  meadows  would  yield 
as  good  crops  as  they  do  at  present  were  their  present  supply  of 
sewage  curtailed  by  three-fourths  of  the  amount.  The  evidence 
given  in  the  report  of  the  select  committee  on  the  sewage  of  towns 
is  certainly,  ou  the  whole,  in  favour  of  light  dressings  as  against 
heavy  floodings. 

In  relation  to  the  chemical  composition  and  commercial  value 
of  sewage,  the  greatest  variety  of  opinion  prevails,  especially  with 
respect  to  the  latter  point ;  some  place  so  low  a  value  as  a  ^d.  per 
ton  upon  the  article,  whilst  others  estimate  its  money  value  at  from 
Id.  to  9d.  per  ton.  Sir  Charles  Fox  believes  it  to  be  worth  1^. 
per  ton ;  Dr.  Hoffman  sets  it  down  at  2d. ;  Mr.  Lawes  says  that 
if  obliged  to  take  it  at  all  times  he  would  not  give  ^.  per  ton. 
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It  is  very  difficult  to  arrive  at  an  accurate  knowledge  of  the 
composition  of  the  sewage  of  a  large  city,  owinpr  to  the  many  dis- 
turbing influences  which  affect  it  The  rainfall,  the  supply  of 
water  in  each  locality,  the  food  of  the  inhabitants  of  the  district, 
and  the  hour  at  which  the  article  is  collected,  are  all  important 
points  which  must  be  taken  into  consideration  in  estimating 
the  average  value  of  a  ton  of  sewage. 

In  a  paper  which  I  read  before  the  Royal  Dublin  Society  in 
1865  I  calculated  from  analytical  data  that  100  tons  of  sewage  of 
Dublin  contained  the  following  fertilizing  ingredients  : — 

IsT.  In  Complete  Solutiok — 


Nitrogen 

16-50  lb. 

at 

£70 

per  ton 

£0  10    3-76 

Phosphoric  Acid 

3-85 

»» 

40 

>» 

0    1    4-50 

Salts  of  Potash 

512 

»• 

20 

>• 

0    0  10  97 

Salts  of  Soda 

16-63 

If 

1 

tf 

0    0    1-78 

Total  ...  -.  ...        JEO  12    900 


0    0 
0    0 

1-57 
0-76 

£0    1 
£0  14 

8-92 
5-92 

2nd.  Mechanically  Susfendei)— 

Nitrogen  2*48  lb.  at     £70     per  ton    £0    1    6*60 

Insoluble  Phosphate 

of  Lime  1-84  „         8  „ 

Organic  Matter      1400  „         0  lOs.  „ 

Total  ••.  ...  ... 

Grand  Total 


As  Dublin  since  1865  has  been  supplied  with  a  purer  and  more 
abundant  source  of  water,  its  sewage  now  contains  less  solid  matters. 

With  respect  to  the  amount  of  sewage  annually  produced  in 
Dublin,  I  made  the  following  calculations  .* — The  present  supply 
of  pipe  water  is  about  9,500,000  gallons  per  day ;  the  average 
daily  rainfall  over  the  sewer  districts  is  about  5,700,000  gallons. 
The  amount  of  sewage,  therefore,  which  passes  daily  into  the 
sewers  is  15,200,000  gallons,  or  67,857  tons  2  cwt.  3  qrs.  12  lbs., 
which,  at  the  rate  of  Hs.  5*92d.  per  100  tons,  would  have  a  money 
value  of  £481  i4s.  9^d.  From  these  data  it  will  be  found  that 
the  sewage  annually  produced  in  Dublin  amounts  to  24,767,857 
tons  3  cwts.  2  qrs.  12  lbs.,  the  money  value  of  which  is  £179,484 
7s.  4*8d.  Of  course,  the  values  placed  upon  the  ingredients  of 
manures  are  those  which  they  would  really  possess  if  they  were 
parts  of  concentrated  manures ;  but  in  sewage  their  actual  value, 
owing  to  excessive  dilution,  is  much  less  than  if  they  entered 
into  the  composition  of  guano.  If  100  tons  of  this  sewage 
were  gradually  distributed  over  an  acre  of  land,  under  any  kind  of 
crop,  I  believe  it  would  be  good  value  for  14s. ;  but,  under  ordi- 
nary circumstances,  so  large  a  quantity  of  sewage  is  applied  per 
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acre  that  a  large  proportion  of  its  soluble  ingredients  passes  away 
from  the  soil. 

The  greater  part  of  the  most  raluable  ingredient  of  the  sewage 
—namely,  its  nitrogen — is  in  the  form  of  urea.  This  substance,  I 
proved  bj  experiments,  performed  in  1856  (and  described  in  a 
paper  read  before  the  British  Association  at  their  meeting  in  1857X 
to  be  capable  of  directly  furnishing  nitrogen  to  plants ;  but  Liebig 
has  since  then  shown  that  it  passes  readily  out  of  the  soil— -a 
negative  quality  which  is  a  g^at  drawback  to  its  use  as  a  manure. 
The  soil  possesses  the  remarkable  property  of  removing  from  their 
solutions  such  substances  as  potash  and  phosphoric  acid,  which  fur- 
nish food  to  plants.  When  sewage  water  is  poured  over  the  lands, 
the  soil  seizes  upon  and  retains  the  ammonia  and  phosphoric 
acid  present  in  it,  but  allows  the  urea  to  pass  through.  This 
curious  absorptive  power  of  soils  has,  however,  its  limits,  so  that  if  an 
excessive  quantity  of  sewage  be  poured  over  a  field,  a  lai*ge  por- 
tion of  it,  and  more  especially  its  urea,  will  not  be  permanently 
retained  by  the  soil.  Owing  to  these  circumstances,  and  to  the 
fact  that  the  sewage  flows  at  times  that  it  is  not  required,  the 
actual  value  of  the  drainage  of  a  city  will  not  correspond  with 
the  theoretical  estimate  which  I  have  given.  If,  however,  the 
sewage  of  Dublin  be  applied  to^an  area  of  8,000  acres  of  grass  land, 
its  money  value  will  be  found  to  be  not  much  short  of  £80,000  a 
year. 

The  value  of  the  sewage  of  a  town  may  be  ascertained  by  other 
means  than  the  analysis  of  the  article.  By  determining  the  actual 
value  of  the  egesta  of  an  average  unit  of  the  population  of  a  town, 
and  by  ascertaining  the  number  of  its  inhabitants,  a  pretty  close 
estimate  of  the  value  of  its  sewage  (provided,  of  course,  that  all 
the  waste  matters  pass  into  drains)  may  be  formed.  There  are, 
however,  considerable  differences  of  opinion  as  to  the  manurial 
value  of  the  excrements  of  an  individual,  averaging  all  ages  and 
both  sexes.  Dr.  Hoffman  and  Mr.  Witt  estimate  them  at  10s.  lOd. 
per  annum,  while  Professor  Anderson  sets  them  down  at  6s. 

With  respect  to  the  purification  of  the  river  and  bay,  which 
would  result  from  the  application  of  the  sewage  of  a  city  like 
Dublin,  T  need  but  remark  that  the  insoluble  ingredients  in  the 
latter  amount  annually  to  about  6,000  tons  of  absolutely  dry  mat- 
ter, corresponding  to  at  least  40,000  tons  of  fetid  mud,  which  at 
present,  like  waifs  and  strays,  is  tossed  to  and  fro  by  the  tide,  dis- 
charging fever-breeding  gases  and  vapours  into  the  air. 

Since  the  subject  of  utilizing  the  sewage  of  towns  has  become  a 
popular  one,  the  question  has  arisen,  will  the  application  of  sewage 
on  a  large  scale  injuriously  affect  the  health  of  the  people  who 
may  happen  to  live  near  the  sewaged  lands  ?  In  the  case  of  a 
portion  of  the  sewaged  meadows  near  Edinburgh  there  is  no 
doubt  but  that  gases,  vapours,  and  putrescent  particles  are  occa- 
sionally given  off,  which  are  extremely  unpleasant  to  the  sense  of 
smell,  and  certainly  are  injurious  to  health.     At  Lochend  and 
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Sosebam  the  odour,  especially  during  very  warm  weather,  is 
sometimes  offensive;  and  the  winds  that  constantly  blow  from 
either  of  these  places  into  the  city  are  anything  but  "  balmy 
breexes."  These  malarious  exhalations  arise,  however,  to  a  great 
extent  from  the  open  drains  through  which  the  sewage  flows.  A 
large  proportion  of  the  effete  matter  produced  in  the  *'  old  town  " 
passes  into  a  stream  termed  very  characteristically  the  ''  Foul- 
burn."  This  stream  becomes  an  open  sewer  just  beyond  the 
eastern  side  of  the  town,  and  during  the  summer  constantly  evolves 
highly  fetid  gases  and  vapours.  At  Craigentinny,  which  is  about 
two  miles  from  the  city,  the  sewage  is  poured  over  grass  land  which 
speedily  drinks  it  up  and  completely  deodorizes  it.  I  have  on 
three  occasions  during  warm  weather  visited  the  se waged  mea- 
dows at  Cmigentinny,  and  I  am  enabled  to  affirm  from  actual 
observation  that  the  odour  from  them  is  almost  inappreciable. 

Dr.  Alfred  Carpenter  states  the  public  health  of  the  Croydon 
districts  has  been  improved  since  the  establishment  of  the  sewage 
farm.  Dr.  Buchanan  expresses  his  belief  that  sewerage  works 
never  injuriously  affect  a  population,  but,  on  the  contrary,  im- 
prove it.  Of  course,  if  sewaged  meadows  be  not  provided  with 
proper  drains,  they  will  become  marshes  and  develop  malaria. 
Dr.  Cresswell  says,  that  at  one  time  the  sewage  fai'm  at  Norwood 
was  badly  managed,  and,  becoming  marsh-like,  caused  some  inter- 
mittent fever  amongst  the  children  of  the  locality ;  but  since  that 
time  the  fields  have  been  properly  managed,  and  no  disease  of  any 
kind  has  been  attributed  to  exhalations  from  them,  though  a  school 
is  situated  close  to  them.  There  is  a  public  footpath  through 
the  meadows  near  Croydon,  which  I  have  traversed  on  a  very  warm 
day  without  being  conscious,  so  far  as  my  sense  of  smell  was 
concerned,  that  I  was  surrounded  by  hundreds  of  acreS  of  sewaged 
land.  I  believe  that  an  odour  is  occasionally  observed,  but  it  is 
very  slight 

A  strong  complaint  was  made  in  1864  with  reference  to  the 
supposed  injury  inflicted  on  the  public  health  by  the  sewage 
works  and  irrigation  at  Northampton.  Dr.  Hunter,  Inspector  of 
the  Medical  Department  of  the  Privy  Council,  investigated  into 
the  complaint,  and  found  it  baseless.^  He,  however,  ascertained 
that  the  injury  to  public  health  complained  of  was  due  to  some 
works  from  which  noiious  gases  were  evolved. 

The  Lancet  Sanitary  Commission  states,'  relative  to  the  two 
farms  at  Croydon,  '*  The  result  of  our  careful  inquiries  into  the 
sanitary  conditions  prevalent  in  the  neighbourhood  of  the  two 
farms  has  convinced  us  that  they  have  produced  no  perceptible  ill 
effects  on  the  health  of  the  inhabitants." 

Dr.  Cobbold,  in  a  pamphlet  published  in  1865,  expressed  a 
strong  apprehension  that  the  use  of  sewaged  grasses  would  give 

*  Report  of  Medical  Officer,  Privy  Coancil,  1864,  page  526  et  $eq, 
>  The  Lanctt,  November  4, 1874. 
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rise  to  serious  entozoic  disease  ;  but  there  is  not  the  slightest  evi- 
dence to  prove  that  internal  parasitic  diseases  are  more  freqaent 
in  the  case  of  persons  who  have,  since  their  birth,  been  coDSuming^ 
indirectly,  the  produce  of  the  Edinburgh  sewage  meadows.  Sir 
Robert  Christison  avers  that  he  was  never  able  to  trace  a  single 
case  of  parasitic  disease  to  the  sewaged  meadows  of  Edinburgh. 

The  best  way  to  dispose  of  the  sewage  of  a  town  or  village  is, 
first,  to  precipitate  any  substances  that  can  be  cheaply  got  out  of 
solution  ;  secondly,  to  pass  it,  after  defacation,  over  a  sufficient 
area  of  soil. 

The  most  valuable  manure  ingredient  of  recent  sewage  is  urea, 
for  which  there  is  at  present  no  precipitant  known.  All  that  can 
be  thrown  down  fromsewngn  is  the  insoluble  matters  mechanically 
suspended  in  it,  its  phosphates,  and  a  portion  of  its  ammo- 
nia. The  ABC  process,  which  consisted  of  adding  alum,  blood, 
and  clay  to  sewage,  has  failed.  The  addition  of  calcium,  magne- 
sium, zinc,  iron,  nnd  manganese  salts  has  proved  inefficacious. 

Dr.  Emerson  Reynolds  and  myself  have  examined  Dr.  Ander- 
son's patent  procesis  for  the  treatment  of  town  sewage,  and  the 
preparation  from  it  of  an  inodorous  manure.  In  order  to  fully 
acquaint  ourselves  with  the  several  operations,  we  visited  the 
works  of  the  General  Sewage  and  Manure  Company  at  Nuneaton, 
in  Warwickshire,  aud  have  since  experimented  on  a  considerable 
scale  with  the  sewage  of  Dublin.  The  process,  as  modiSed  in 
accordance  with  our  suggestions,  essentially  consists  In  the  pre- 
cipitation of  the  substances  mechanically  suspended  in  sewage, 
and  of  certain  matters  dissolved  therein,  by  means  of  slaked  lime, 
and  a  cheaply  prepared  sulphate  of  aluminium. 

The  sewiige  is  pumped  or  allowed  to  flow  into  large  tanks. 
Solution  of  sulphate  of  aluminium  is  added  to  it,  and  the  liquids 
are  thoroughly  mixed  by  means  of  an  **  agitator."  Slaked  lime  is 
next  and  quickly  added  and  diffused  through  the  liquid. 

The  proportions  of  the  precipitants  used  per  100,000  gallons  of 
the  sewage  are  4  cwts.  of  crude  sulphate  of  aluminium  and  2  cwts. 
of  slaked  lime.  The  crude  sulphate  of  aluminium  is  not  directly 
added  to  the  sewage ;  the  soluble  portion  is  extracted  by  water, 
and  the  solution  is  employed  for  precipitation  in  conjunction  with 
the  lime. 

In  from  three  to  five  hours  after  treatment  the  sewage  separates 
into  two  parts^-one  liquid  and  the  other  solid.  The  liquid  is 
nearly  devoid  of  odour  when  fresh  sewage  is  operated  upon,  and 
is  almost  as  bright  and  transparent  as  ordinary  water.  It  still, 
however,  retains  in  solution  certain  bodies — urea,  for  example— 
from  which  it  can  be  purified  by  simple  percolation  through  clay. 
The  clear  liquid  is  run  .otf  from  the  containing  tanks,  but  the  solid 
sediment  is  left  behind ;  this  when  collected  on  rough  strainers 
and  dried  in  a  kilo  constitutes  a  useful  manure. 

The  crude  sulphate  of  aluminium  used  in  the  above-named 
process  is  very  simply  prepared  by  the  action  of  common  oil  of 
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vitriol  on  a  kind  of  clay  foond  abundantly  in  England,  in  the 
neighbourhood  of  Dablin,  and  in  many  parts  of  Ireland. 

The  sewage  manure  obtained  is  a  dry,  inodorous  powder,  con- 
taining from  1  to  1^  per  cent,  of  nitrogen,  partly  as  ammonia, 
and  from  14  to  24  per  cent,  of  earthy  phosphates.  The  precipi- 
tate afforded  by  the  average  sewage  of  Dublin — a  liquid  remark- 
ably poor  in  ammonia-yielding  compounds — contained  in  100 
parts:— 

Moisture       •••         •••         •••         •••         •••  6*76 

Organic  and  volatile  matters           ...         ...  18*50 

Phosphoric  acid,  equivalent   to  tricalcic  )  ^  .^^ 

phosphate ...         •••         ...         •••  J 

Alkaline  salts            • 2*16 

Alumina,  ferric  oxide,  and  earthy  salts  )  ^-  ^f> 

{chiefly  chalk)      /  *^'**^ 

Insoluble  matter       2*92 


Yielding  ammonia,  1*12. 


100*00 


The  money  value  of  this  manure,  calculated  in  the  usual  way,  is 
£1  9s.  per  ton. 

I  have  carefully  inquired  into  the  cost  of  production  of  this 
manure,  and  estimate  it  at  ten  shillings  per  ton.  As  the  material 
could  be  sold  wholesale  at  over  £1  per  ton,  its  sale  would  realize  a 
good  profit,  and  the  manure  would  be  sufficiently  valuable  to  bear 
carriage  to  distances  of  from  10  to  30  miles  from  the  point  of 
manufacture. 

The  quantity  of  sewage  is  so  enormous  in  a  large  town  that, 
notwithstanding  the  small  amount  of  manurial  matter  contained  in 
a  ton,  a  very  large  produce  of  the  useful  and  portable  fertilizer 
above  described  may  be  calculated  upon. 

When  Dr.  Anderson's  treatment  is  carried  out  in  the  way  sug- 
gested, the  deodorising  effect  on  fresh  town  sewage  of  the  ordinary 
character  b  very  great.  The  subsidence  of  the  solid  matter  carry- 
ing with  it  a  little  saline  ammonia  is  speedy,  and  the  precipitation 
of  the  valuable  phosphoric  acid  and  nitrogenized  organic  com- 
pounds almost  complete.  As  urea  is  a  body  rich  in  nitrogen,  the 
efliuent  water  obtained  by  the  Anderson  process  is  capable  of 
most  advantageous  use  for  irrigating  land,  since  percolation  of  the 
fluid  through  the  soil  serves  to  render  the  nitrogen  of  the  urea 
available  for  plant  nutrition. 

After  defecation  the  sewage  should  be  filtered  through  beds  of 
clay  used  to  irrigate  fields.  An  acre  of  moderately  stiff  soil  will 
purify  from  2,000  to  3,000  gallons  of  sewage  daily ;  and  there- 
fore a  farm  of  about  70  or  80  acres  would  suffice  to  filter  the 
sewage  of  a  town  of  10,000  inhabitants.  In  summer,  when  the 
crops  are  growing  rapidly,  the  solid  matters  will  be  more  speedily 
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used  up  than  in  winter.  When  soil  is  used  as  an  ordinary  filter, 
about  1,000  cubic  yards  would  be  required  per  100,000  gallons  of 
sewage. 

The  sewage  of  prisons,  hospitals,  workhouses,  factories,  &c., 
should  be  defeated  and  filtered  through  clay,  or  applied  to  mea- 
dows before  being  discharged  into  rivers  or  drains.     When  at  all 
possible,  the  drains  for  discharging  rain  water  should  be  separate 
from  those  that  convey  the  house  sewage,  in  order  that  there  may 
be  a  smaller  quantity  of  liquid  to  defecate.     The  sewage  should 
be  discharged  into  a  covered  tank,  containing  a  deodorizing  com- 
pound.   For  1,000  gallons  of  ordinary  house  sewage,  any  one  of 
the  following  mixtures  may  be  used: — (1)  Quick  lime,  3  lbs.; 
carbolic  acid,  half  a  pint.     (2)  Crude   sulphate  of  aluminium, 
2   lb9. ;   chloride  of  calcium,   8  lbs.      (3)  Ferric   chloride  (per- 
chloride  of  iron),   \   lb.     (4)    Ghloralum,    3   lbs. ;  quick  lime, 
2  lbs.    (5)  M'Dougall's  powder  (a  mixture  of    '^bisulphate  of 
lime"  and  '*  carbolate  of  lime"),  \  lb. ;  quick  lime,  2  lbs.     These 
are  about  the  proportions  to  be  employed,  but  some  sewages  would 
require  smaller,   others  perhaps  larger,  amounts.     An   impure 
chloride  of  iron  could  readily  be  prepared  by  treating  the  ^  bog 
iron  oxide"'  so  abundantly  found  in  many  parts  of  Ireland  with 
commercial  muriatic  acid.     This  preparation  may  be  regarded  as 
one  of  the  best  deodorants  for  sewage,  and  it  does  not  interfere 
with  the  subsequent  agricultural  applications   of  the   manure. 
Another  good  sewage  deodorant  could  be  cheaply  prepared,  by 
dissolving  dolomite  (magnesian  limestone)  in  common  muriatic 
acid — ^the  products  would  be  the  chlorides  of  calcium  and  mag- 
nesium. 

The  sewage,  after  treatment  with  some  of  the  above  mentioned 
deodorizing  mixtures,  should  be  daily  discharged  into  the  mea- 
dows, or  run  into  the  filter  beds.  It  will  hardly  be  worth  while 
to  make  a  portable  manure  out  of  the  sewage  of  a  single  building, 
such  as  a  workhouse  ;  but  when  such  a  process  is  to  be  conducted 
with  the  sewage  of  a  town,  Anderson's  plan  will  be  found  the 
cheapest  and  best.  For  mere  deodorization,  lime  and  carbolic  acid 
will  be  found  the  cheapest  agents. 

Earth  Closets, — ^The  Rev.  Mr.  Moule  has  strongly  recom- 
mended the  use  of  dried  earth  as  a  receiver  and  deodorant  of 
night  soil,  and  he  has  devised  a  <*  dry  closet,"  to  be  used  instead 
of  the  ordinary  water-closet.  It  consists  of  a  kind  of  commode, 
containing  a  receptacle  in  which  a  layer  of  dried  earth  is  placed. 
After  use  a  handle  is  pulled  up,  by  which  a  small  but  measured 
quantity  of  earth  is  let  loose  from  a  store,  and  spread  over  the 
excreta.  The  merit  claimed  for  this  plan  is  that  the  excrementi- 
tious  matter  is  instantly  covered  up  by  one  of  the  best  deodorants 
—clay— commingled  with  which  it  can  be  removed  from  the  house 
(without  making  any  odour),  and  used  as  a  valuable  manure.  On 
each  occasion  upon  which  the  closet  is  used  about  1^  lbs.  of  clay 
are  used.     The  mixture  of  excreta  and  earth  is  inodorous,  and  re- 
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mains  so  for  months,  the  former  n  the  meantime  slowly 
oxidizing  into  carbonic  acid,  water,  ammoniti,  nitrates,  &c.  Stiff 
clay,  loams,  and  peaty  soils  are  the  best  to  use  with  the  closet. 
The  advantages  claimed  for  this  system  are,  that  the  commode 
can  be  placed  at  the  bed  side  of  patients  in  sick  rooms  and  hos- 
pital wards,  who  though  not  well  able  to  go  to  the  water-closet, 
atill  are  not  sufficiently  disabled  to  be  obliged  to  use  a  bed- pan ; 
that  it  prevents  noxious  or  unpleasant  odours ;  and  that  it  prevents 
the  wa^te  of  valuable  fertilizing  matters.  Various  modifications 
of  Moule's  earth  commode  have  been  made.  Some  are  so  con- 
structed that  their  contents  may  be  discharged  into  a  pipe  which 
descends  into  a  vault  or  chamber.  Large  reservoirs  of  earth  may 
be  placed  in  a  position  to  feed  a  number  of  closets. 

The  carbon  disinfecting  and  deodorizing  closet  of  Weare  &  Co. 
resembles  somewhat  Moule's  commode.  It  consists  of  a  perforated 
earthen  pan,  placed  beneath  the  seat,  and  above  a  moveable  box 
containing  a  perforated  iron  bucket.  The  space  surrounding  the 
pan  and  bucket  is  filled  with  ashes  and  powdered  wood  charcoal. 
In  the  act  of  shutting  the  lid  a  small  quantity  of  a  disinfecting 
powder— carbolate  of  lime,  &c. — is  liberated  from  a  box,  and  falls 
upon  the  excrements.  This  closet  retains  all  the  solid,  and  a  portion 
of  the  liquid,  excrements,  and  the  excess  of  the  liquid  passes  away 
by  a  drain. 

Peat  and  other  kinds  of  charcoal,  dried,  and  fine  turf  mould, 
are  excellent  deodorants.  Mr.  Stanford,  of  Glasgow,  makes  a 
charcoal  from  seaweeds,  uses  it  as  a  night  soil  deodorant,  and  when 
saturated  with  excreta  distils  the  mixture  in  gas  retorts.  The 
products  given  off — ammonia,  acetic  acid,  tar  gas,  &c. — together 
with  the  I'esidual  charcoal,  would,  Mr.  Stanford  believes,  afford  a 
good  profit  on  the  whole  operation.  According  to  Mr.  Danchell, 
3  ozs.  of  peat  charcoal  are  equal  in  deodorizing  power  to  1^  lbs.  of 
clay,  and  Is.  6d.  worth  of  charcoal  will  be  sufficient  for  the 
use  of  a  family  of  six  persons  for  one  month.  According  to  the 
Rev.  Mr.  Moule,  each  person  who  uses  his  closet  reqtdres  only  2 
cwts.  of  clay  per  year. 

The  dry  closet  system  has  come  into  partial  use  in  these  coun- 
tries, and,  perhaps,  may  be  still  further  extended.  In  the  villages 
of  Beverly  and  Halton,  near  Tring,  the  earth-closet  system  was 
fully  introduced  in  1870-  The  earth  is  dried  over  a  fire,  and  half 
a  load  of  it  distributed  to  each  family  three  or  four  times  a  year. 
It  is  dried  and  used  twice,  after  which  it  is  conveyed  to  the  fields 
to  be  used  as  a  manure.  Dr.  Buchanan,  in  the  Report  of  the 
Medical  Officer  of  the  Privy  Council  for  1869,  gives  a  very  favour- 
able account  of  the  use  of  the  earth-closets  at  Wimbledon  Camp, 
Dorset,  and  Lancaster  Grammar  Schools,  Dorset  Gaol,  and  BroU- 
moor  Lunatic  Asylum.  In  Indian  Barracks  and  other  buildings 
the  success  of  the  earth  closet  system  is  said  to  be  very  great ; 
and  the  plan  is  likely  to  be  very  much  extended  in  that  country. 
Dr.  Buchanan  states  that  the  primary  cost  of  replacing  the  outside 
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privies  of  a  town  of  1,000  inhabitants  by  earth-closets  within  the 
houses  need  not  exceed  £250  ;  nor  need  the  weeklj  expenditure 
be  more  than  £4  15s.  In  Lancaster,  where  the  system  is  somewhat 
generally  adopted,  the  sale  of  the  earth  and  manure  mixture  has 
realized,  it  is  stated^  a  sum  ^qual  to  the  cost  of  working  the 
scheme.  At  Merthyr  Tydvil  the  sewaged  meadows  (rye-grass) 
have  been  let  at  £30  an  acre. 

M.  Baudin  has  patented  a  plan  for  separating  liquid  from  solid 
excreta,  which  for  some  time  past  has  been  in  use  on  the  Great 
Eastern  (England)  Railway.  The  Lancet  for  February  8,  1873, 
thus  describes  it : — 

The  apparatus  consists  of  a  truncated  cone  of  wire  gauze,  which  is  fixed, 
base  downwards,  in  a  cylinder  of  perforated  metal.  The  cylinder  is  sur* 
rounded  by,  and  nearly  fills,  a  strong  water-tight  cylinder  of  galvanised  iron, 
connected  by  a  union  joint  with  an  air-tight  cistern.  The  outer  cylinder  is 
about  three  feet  high.  The  space  between  the  cone  and  the  inner  cylinder  it 
filled  with  some  porous  substance — with  spent  tan,  in  the  experiment  which 
we  witnessed.  This  substance,  whatever  it  may  be,  is  saturated  with  some 
powerful  antiseptic  compound.  The  excreta,  both  solid  and  liquid,  fall  into 
the  cone,  the  mouth  of  which  is  about  six  inches  in  diameter.  Here  the 
solids  are  retained,  while  the  liquids  filter  through  the  tan,  are  disinfected  in 
their  passage,  and  finally  pass  into  the  outer  cylinder,  and  thence  to  the 
tank.  The  cylinders  must,  of  course,  be  changed  by  the  company  when  full, 
and  the  tank  emptied ;  but  it  is  calculated  that  the  apparatus  is  large  enough 
to  retain  the  whole  excreta  of  one  adult  for  twelve  months,  so  that  with  a 
family  of  six  it  would  only  be  necessary  to  change  the  cylinder  every  two 
months.  When  full,  the  cylinder  with  its  contents,  and  the  liquid  in  the 
tauk,  are  to  be  removed  to  the  company's  works,  the  liquid  boiled  down,  and 
mixed  with  the  solids,  tan  and  all,  taken  from  the  cylinder.  The  whole  is 
then  dried,  pulverised,  and  sold  as  ''human  guano. 

In  the  case  of  large  towns  difficulty  would  be  experienced  in 
procuring  adequate  supplies  of  dried  earth  for  the  use  of  Moule's 
closets.  If  London  were  furnished  with  dry,  instead  of  water, 
closets  (it  has  nearly  a  million  of  the  latter),  whole  acres  of  soil 
would  be  weekly  carted  into  the  great  metropolis.  Another  draw- 
back to  the  use  of  dry  closets  is  that  they  do  not  afford  facilities 
for  the  disposal  of  liquid  excrements  and  slops  of  all  kinds. 

Water-closets^  in  my  opinion,  are  the  best  means  of  removing 
excreta  from  the  houses  of  at  least  the  better  classes.  They  have 
their  drawbacks,  but  so  have  all  other  systems  for  getting  rid  of 
human  egesta.  They  should  be  supplied  with  abundance  of  water, 
not  merely  wherewith  to  remove  the  excreta,  but  also  to  flush  the 
soil  pipe  and  house  drain.     It  is  not  wise,  on  the  part  of  municipal 

fMpe  water  authorities,  to  be  chary  in  supplying  the  cleansing 
iquid  to  the  water-closets.  It  is  most  desirable  to  have  the  water- 
closet  placed  outside  the  house ;  and  if  there  are  several,  they 
sfiould  be  placed  one  over  the  other.  They  should  be  thoroughly 
ventilated^  and  both  the  ingress  and  egress  air  openings  should 
communicate  with  the  outer  atmosphere,  and  not  with  the  house. 
M'Kinnell's  and  the  Archimedian  screw  ventilators  are  well  adapted 
for  water-closets  placed  outside  the  house  walb.    The  soil  pipe 
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should  be  provided  with  a  ventilating  tube,  taken  from  a  point 
close  to  the  p:in,  and  carried  up  the  height  of  the  chimney.  A) 
air  with  difficulty  ascends  or  descends  through  a  single  tube,  i*} 
*would  be  better  to  provide  the  soil  pipe  with  two  tubes,  which 
«would  ensure  its  thorough  ventilation.  A  small  quantity  of 
charcoal,  to  be  renewed  from  time  to  time,  may  with  advantage  be 
placed  at  the  external  opening  of  the  tube ;  for  I  have  known 
several  instances  where  the  foul  air  from  the  ventilating  tube  of  a 
water-closet  found  its  way  into  the  upper  rooms  of  the  house. 
This  also  shows  the  necessity  of  carrying  up  the  pipes  to  a  great 
height.  The  soil  pipe  should  be  made  of  stout  lead,  for  the  thin 
metal  soon  yields  to  the  action  of  sewer  gases.  The  bad  odour 
sometimes  observed  in  water-closets  is  occasionally  due  to  the 
minute  holes  made  through  the  soil  pipes  by  the  sewer  gases.  The 
space  immediately  below  the  pan  often  contains  fetid  matter,  which 
had  not  been  properly  flushed  out,  and  the  gases  evolved  from  it 
must  rush  into  the  closet  when  the  handle  is  lifted.  This  part  of 
the  closet  might  also  be  advantageously  ventilated,  )by  means  of  a 
small  tube  passing  from  it  into  the  soil  pipe  ventilator.  The  cis- 
tern for  supplying  water  to  the  closet  should  be  used  for  that 
purpose  solely.  Daily  there  might  be  thrown  into  it  a  small  quan- 
tity of  carbolic  acid ;  and  it  should  be  cleaned  out  occasionally.  I 
have  often  found  water-closet  and  other  cisterns  full  of  filth  and 
exhaling  a  bad  odour.  A  sink  should  be  provided  on  bedroom 
floors,  so  as  to  prevent  the  slops  from  being  thrown  into  the  water- 
closet,  but  the  sink  pipe  should  be  trapped,  ventilated,  and  occasion- 
ally flushed,  just  as  in  the  case  of  a  soil  pipe.  Miss  Nightingale 
has  strongly  condemned  the  large  stone  sinks  so  generally  used  in 
the  scullery.  They  are  often  a  great  nuisance,  but  they  are  con- 
venient, and  if  properly  cleaned,  would  produce  no  nuisance. 

The  overflow  pipe  from  a  cistern  of  water  intended  to  be  drank 
should  never  be  permitted  to  communicate  with  the  soil  pipe 
or  its  ventilator.  Cases  of  typhoid  fever  and  of  dysentery  sometimes 
arise  through  neglect  of  this  precaution.  When  the  soil  pipe  venti- 
lator enters  the  rain  spout,  the  rain  should  only  be  allowed  to  flow 
into  the  latter  through  a  valve  opening,  and  the  foul  air  from  the 
Soil  pipe  should  be  discharged  upwards  through  a  pipe  placed  at 
the  top  of  the  spout.  The  waste  water  from  baths  is  generally 
discharged  into  the  soil  pipe — not  a  good  plan  in  any  case,  but  a  very 
bad  one  when  there  is  not  a  good  trap  to  the  waste  water  pipe. 
Urinals  should  be  made  of  glazed  porcelain,  and  the  pipes  leading 
from  them  should  be  trapped  and  Ventilated. 

House  Draitis  made  of  stone  or  brick  are  apt  to  leak,  and  they 
should,  therefore,  consist  of  earthenware  pipes  perfectly  cylindrical, 
fitting  into  each  other  and  well  cemented.  They  should  be  glazed 
inside  and  outside.  Iron  pipes  are  not  so  good  as  earthenware,  but 
when  used  their  interior  surface  should  be  glazed.  It  is  a  point  of  the 
greatest  sanitary  importance  that  the  drain  should  be  wholly  outside 
Uie  house,  and  that  at  the  point  where  the  different  pipes  (from  water- 
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closets,  baths,  &c.)  join  it  there  should  be  effective  water  traps. 
The  size  of  the  drain  depends  on  the  quantity  of  sewage  likely  to  be 
passed  through  it;  but  for  most  houses  it  need  not  be  merer  than 
four  inches  in  diameter.  When  a  drain  is  carried  through  ahouse  (as 
IS  generally  the  case  in  streets)  it  is  better  not  to  bury  it  beneath 
the  flags  of  the  basement,  as  is  usually  done,  but  to  expose  it  fully 
to  view.  It  is  easy  to  perceive  a  bad  odour  from  a  drain,  and  to 
provide  a  prompt  remedy  for  it  when  the  pipe  is  visible ;  but  too 
often  the  underground  house  drain  leaks  its  noisome  contents  for 
months  and  years  without  the  openings  being  detected.  There  are 
contrivances  ('*  access  pipes")  for  opening  drains  in  order  to  clean 
them,  but  they  are  rarely  used.^  When  drain  pipes  are  laid  in  the 
ground,  care  must  be  taken  that  they  rest  upon  a  substantial 
foundation.  They  should  be  laid  upon  an  incline  and  have  a  fall 
of  1  foot  per  50  feet.  The  junctions  of  the  pipes  with  the  drain 
and  the  cementing  together  of  the  different  parts  of  the  latter  are 
often  imperfectly  done  ;  therefore,  the  sewer  maker  and  plumber*8 
work  must  be  carefully  looked  after  ere  it  is  hidden.  However 
conscientious  the  contractor  may  be  in  the  performance  of  his  under- 
taking, his  operatives  are  often  very  careless  in  doing  their  part  of 
the  work. 

Traps  are  the  chief  contrivances  for  preventing  the  entry  of 
sewage  gases  into  our  dwellings,  and  they,  therefore,  merit  some 
attention.  The  bell  trap  is  one  of  the  commonest  in  use,  and 
undoubtedly  the  worst.  It  has  several  modifications,  but  a  com- 
mon form  consists  of  an  inverted  cup  dipping  into  water  placed  in 
a  groove  or  space  round  the  openings  into  the  sewer.  The  lid 
attached  to  the  inverted  cup  is  perforated  to  allow  the  liquid  to 
pass  into  the  outer  space  and  thence  into  the  sewer.  Nothing  is 
more  common  than  the  removal  of  these  traps  by  servants  in  order 
to  let  garbage,  that  will  not  go  through  the  grating,  fall  into  the 
open  tube.  Nor  do  they  always  promptly  replace  the  trap,  for 
frequently  they  leave  it  off  for  hours  and  days.  C 

The  syphon  trap  is  a  curved  tube  which  is  ^^ fL 

always  fidl  of  liquid,  and  prevents  the  passage 

of  the  gases  from  the  sewer  housewards.    The< 

water  in  it  should  stand  about  one  inch  higher 

than  the  openings  in  the  pipes.  S'S^&P^d  syphons      |N^^^  |B 

are    usuidly    employed    in    water-closets  and 

urinals.     The  syphon  trap  is  strongly  recom- 
mended by  Mr.  Eassie,  author  of  *'  Healthy 
3«a^     "^^^^     III  I  Houses,"  as  embodying  all  the  requirements  of 

such  a  contrivance. 

The  pan  of  the  closet,  which  is  fitted  into  the  socket  A,  is  ventilated  by  a 
pipe  which  joins  the  ventilating  pipe  C,  and  goes  up  to  the  roof.  A  two-inch 
Bupplj  pipe  from  the  cistern  £yides  behind  the  closet-pan,  and  one  moietj 

Doulton  and  Watts,  Jennings,  and  others,  have  patented  plans  for  this 
purpose. 


r^s^a-^^xv 
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enters  the  pan  above  the  opening  A,  whilst  the  other  enters  the  syphon-trap 
under  the  opening  A,  throngh  the  inclined  channeL  These  two  streams  of 
water  act  simoltaneonsly  when  the  water-yaWe  is  raised,  and  scour  ont  both 
the  pan  and  the  trap  beneath  down  to  the  pipe  B,  into  the  drain.  Apart  from 
the  yalne  of  this  improyed  syphon  as  a  closet-fitting,  its  use  as  a  large  venti- 
lated sink  or  other  trap  must  be  obvious. 

Cesspools  are  used  with  both  the  water-closets  and  the  privy 
system.  When  in  connection  with  the  former,  the  sewers  leading 
to  them  should  be  trapped  and  ventilated ;  the  ventilating  tubes 
being  placed  against  a  waU  or  tree,  and  run  up  as  high  as  pos- 
sible. The  cesspools  should  be  water-tight  and  not  too  large,  so 
as  to  avoid  the  danger  of  storing  very  putrid  matter.  They  should 
be  covered  over;  and  if  from  time  to  time  some  deodorizing 
matter  be  thrown  into  them,  so  much  the  better.  The  further 
cesspools  are  removed  from  dwelliogs  the  better.  When  the  cess* 
pool  is  attached  to  the  privy  and  in  connection  with  the  ashpit, 
the  coal  ashes  thrown  into  it  serve  to  render  the  excreta  less 
offensive.  Yard  traps  are  very  frequently  of  ineffective  construc- 
tion, and  they  are  seldom  examined  or  cleaned.  The  medical 
officers  of  health  or  inspectors  of  nuisance  should  always  sharply 
observe  the  condition  of  the  traps  when  making  their  house  visita- 
tions. 

In  many  of  the  houses  of  even  the  richest  in  the  land  the  condi- 
tion of  the  sewers  and  cesspools  is  very  bad.  Unpleasant  odours 
are  constantly  noticed,  diarrhoea  is  sometimes  almost  endemic,  and 
typhoid  fever  even  appears,  and  yet  no  one  suspects  that  the  cause 
of  the  bad  odours  and  the  sickness  is  the  escapement  of  foul  gases 
from  untrapped  drains  and  overflowing  cesspools.  In  January, 
1872,  at  the  request  of  Sir  Charles  Domvile,  I  inspected  the  sani- 
tary arrangements  of  tliat  palatial  residence,  Santry  House,  county 
of  Dublin,  and  I  ascertained  the  cause  of  the  bad  odours  which  for 
some  time  previously  had  almost  rendered  the  house  uninhabitable. 

The  following  are  the  heads  of  the  report  which  I  made, 
and  which  will  serve  to  show  that  attention  to  sanitary  matters  is 
as  necessary  in  the  palaces  of  the  great  as  in  the  overcrowded 
dwellings  of  the  poor  : — 

*•!.  The  water-closet  in  the  Vandyke  wing  is  not  provided  with  a 
ventilating  tube.  It  should  have  one  passing  from  the  soil  pipe 
immediately  below  the  trap  into  the  open,  and  carried  up  to  the 
house-top.  This  tube  should  be  provided  with  a  hood,  in  order  to 
prevent  the  wind  from  blowing  down  through  it.  This  w.  c.  has 
a  foul  odour. 

**  2.  W.  C.,  front  stairs.  No  odopr  was  perceived  on  lifting  the 
valve,  but  there  is  no  ventilating  tube  from  the  soil  pipe. 

*^  3.  Glass  court.  The  drain  running  from  barrel  to  main  sewer 
requires  to  be  trapped ;  at  present  it  exhales  a  slightly  fetid  odour. 

^  4.  In  the  passage  leading  from  the  glass  court  there  is  a  large 
iron  tank,  the  water  in  which  is  slightly  stagnant.  The  overflow 
pipe  from  this  tank  descends  apparently  to  the  depth  of  about  ten 
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feet,  into  what  I  am  informed  is  a  subterranean  tank  for  storing 
water  in.  On  lowering  a  candle  to  the  bottom  of  the  overflow 
pipe  it  was  subjected  to  a  strong  current  of  air,  which  nearly  put  it 
out.  This  air  contained  sewage  gases.  It  is  evident  that  the 
subterranean  tank  has  an  overflow  pipe,  which  passes  into  a  sewer. 
It  is  clear,  then,  that  the  gases  and  vapours  have  a  ready  entrance 
into  the  house  by  means  of  the  overflow  pipe  above  mentioned.  This 
pipe  requires  a  valve,  and  the  subterranean  reservoir  should  be 
opened  and  its  contents  examined.  It  is  likely  to  contain  decaying 
animal  matter,  such  as  drowned  rats.  So  long  as  this  defect  exists, 
BO  long  will  there  be  a  stream  of  sewage  gases  into  the  basement 
story  of  the  house.  The  upper  part  of  the  house  is  to  some 
extent  ventilated  from  the  basement  story  of  the  house,  which  is 
most  undesirable. 

**  5.  The  w.  c.  in  bedroom  corridor  has  a  foul  odour.  The  soil 
pipe  delivers  its  contents  into  the  rain  spout,  which  passes  into  a 
cesspool.  The  spout  should  act  as  a  ventilator,  but  probably 
there  is  a  fecal  accumulation  in  the  soil  pipe,  which  a  good  flush- 
ing would  remove. 

**  6.  Attic  w.  c.  appears  in  good  order. 

<*  7.  There  is  a  cesspool  under  the  laundry  from  which  gases  and 
vapours  are  allowed  to  pass  into  the  atmosphere  of  the  latter.  The 
cesspool  here  should  be  done  away  with,  as  there  is  no  way  of 
cleansing  it  out. 

^^  8.  The  tanks  at  the  back  of  the  stables  and  at  the  comer  of  the 
servants'  hall,  in  the  pleasure  ground,  should  be  provided  with  ven- 
tilating shafts.     The  housemaids'  w.  c.  is  untrapped. 

'*  9*  The  w.  c.  close  to  the  pump  is  a  source  of  impurity  to  the 
latter. 

**  10.  The  cesspool  next  to  the  dairy  should  be  done  away  with, 
as  its  contents  are  allowed  to  overflow  into  a  main  sewer.  The  cess- 
pool should  always  form  the  terminal  point  of  a  sewage  system. 
There  are  numerous  useless  ones  at  Santry  House. 

<*  11.  The  scullery  sink  is  in  a  bad  state,  and  requires  to  be 
trapped.  In  the  kitchen  passage  there  is  a  bad  odour,  which  pro- 
ceeds most  likely  from  leakages  in  a  cesspool  beneath  the  passage 
floor.  This  defect  requires  attention,  as  there  is  no  need  for  a 
cesspool  there. 

'*  12.  Rose  garden.  I  notice  a  pump  quite  close  to  a  sewer  into 
which  rabbits  have  burrowed.  The  water  of  this  pump  can  hardly 
be  free  from  sewage  contamination,  yet  it  is  often,  I  learn,  used 
for  potable  purposes. 

"13.  The  cesspool  in  the  rose  garden  appear  to  be  useless,  for 
there  is  nothing  to  prevent  the  sewer  which  supplies  it  from  being 
extended  to  the  main  drain.  If  it  be  not  done  away  with,  it 
should  at  least  be  ventilated,  and  the  pipes  carried  to  a  good  height.** 

Street  urinals  should  be  made  of  glazed  iron,  and  a  small  stream 
of  water  should  constantly  trickle  through  them.  The  pipe  carry- 
ing off  the  liquid  should  be  provided  with  the  syphon  trap,  and 
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the  whole  place  should  be  flushed,  cleansed^  and  deodorized  fre- 
quently. 

Street  Sewers. — ^It  is  a  matter  of  vital  importance  to  the  inhabi- 
tants of  a  town  that  the  organic  refuse  produced  in  it  be  removed 
completely  and  expeditiously.     Before  the  present  century  vast 
qnantlties  of  filth  were  allowed  to  accumulate  in  tanks  or  pits, 
termed  cesspools ;  and  whenever  the  amount  of  refuse  exceeded 
certain  limits,  it  was  removed  by  manual  and  horse  labour.     The 
cesspools  attached  to  the  houses  of  the  wealthy  classes  were  of 
course,  as  a  general  rule,  frequently  emptied  of  their  noisome  con. 
tents,  and  their  condition  rendered  as  innocuous  as  possible ;  but 
it  would  appear  that  the  majority  of  town  cesspools  were  much 
neglected,  many  of  them  remaining  uncleaned  for  several  years. 
It  can  easily  be  imagined  what  a  bad  effect  these  accumulations  of 
putrefying  animal  and  vegetable  matters  must  have  produced  upon 
the  health  of  the  inhabitants  of  towns.     They  poisoned  the  atmos- 
phere with  foetid  emanations,  whilst  the  overflow  or  leakage  of  the 
liquid  contents  furnished  abundant  contributions  to  the  wells.     In 
the  country,  cesspools  did  not  produce  anything  like  the  same  eflect, 
because  they  were  situated  at  some  distance  from  the  house ;  but 
in  the  crowded  cities  their  deadly  vapours  could  only,  in  most 
cases,  escape  into  the  atmosphere  of  the  people's  dwellings. 

About  thirty-five  years  ago  the  cesspool  system  began  to  be 
superseded  by  the  sewerage  system.  Each  house  was  provided  with 
a  close  drain,  through  which  the  refuse  was  discharged  into  a  large 
street  sewer,  and  by  it  conveyed  to  a  river  or  the  sea.  At  first 
the  street  sewers  were  so  large  that  a  man  could  pass  through 
them ;  but  their  diameter  was  gradually  reduced,  until  at  length 
their  ordinary  size  was  from  12  to  30  inches.  Large  drains  are 
found  to  retain,  for  a  long  time,  much  of  the  refuse  discharged 
into  them,  and  it  is  found  very  diflicult  to  flush  them  properly. 

There  can  be  no  question  as  to  the  great  superiority  of  the 
sewerage  system  as  against  the  cesspool  plan ;  for  in  every  town 
where  it  has  been  adopted  the  public  health  has  been  greatly  im- 
proved. Mr.  Simon,  the  medical  officer  of  the  Privy  Council,  in 
his  annual  report  for  the  year  1866,  gives  a  list  of  twenty-four 
English  towns  in  which,  owing  to  the  adoption  of  the  new  sewer- 
age system  and  the  improvement  of  the  water  supplies,  the  death- 
rate  has  been  diminished  from  5  to  50  per  cent.  The  sewerage 
system  is,  however,  open  to  one  great  objection — ^it  has  converted 
a  large  number  of  rivers  into  mere  sewers,  and  has  greatly  injured 
the  riparian  fisheries. 

When  the  outfall  of  a  sewer  is  a  tidal  river  or  the  sea,  its 
mouth  is  blocked  up  daily,  sometimes  for  several  hours  at  a  time. 
The  gases  generated  in  the  sewers  become  imprisoned,  and  often 
regurgitate  into  the  houses,  especially  where  the  traps  are  not  of 
the  best  kind,  and  where  the  house  drains  are  unventilated.  The 
gratings  in  the  streets  often  permit  the  pent-up  gases  to  escape, 
and  to  produce  a  dangerous  nuisance.     It  is  important  that  a  sewer, 
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whenever  practicable,  should  be  allowed  to  freely  discharge  its 
contents.  I  know  of  several  seaports  into  the  streets  of  which, 
during  high  water,  the  sewer  gases  are  poured  forth  through 
untrapped,  or  badly  trapped  openings,  in  vast  quantities.  These 
are  the  places  where  especially  the  town  sewage  should  be  received 
into  tanks,  defecated,  and  used  as  an  irrigant. 

Sewers  discharging  their  contents  into  the  sea,  and  having  a 
good  fall,  should  be  carried  out  as  far  as  possible,  so  as  to 
thoroughly  mix  their  contents  with  the  salt  water.  When  sewage 
is  discharged  into  a  river,  the  point  of  entry  should  at  least  be 
below,  and  not  above,  the  town.  Dr.  Corfield  mentidns  a  case 
where  the  sewage  of  a  town  was  discharged  into  a  sewer  at  a 
place  a  mile  above  where  the  same  river  supplied  water  to  the 
same  town.  The  following  directions  in  reference  to  sewerage, 
prepared  by  Mr.  Rawlinson,  C.B.,  have  been  issued  from  the 
English  LfOcal  Government  Board  Office : — 

Before  a  scheme  of  sewerage  is  devised,  the  district  should  be  fnllj 
examined  so  as  to  obtain  a  correct  idea  of  the  drainage  area,  or  the  seyeral 
drainage  areas ;  enquiry  should  then  be  made  to  ascertain  how  surface  water 
has  passed  off  up  to  the  time  of  such  examination,  and  with  what  effects. 
Main  sewers  and  drains  should  be  adapted  to  the  town  area,  length  of  streets, 
number  of  houses,  surface  area  of  house-yards  and  roofs,  number  of  street 
gullies,  and  volume  of  water  supply. 

Sewers  and  drains,  in  wet  subsoil,  should  be  made  to  act  as  land  drains. 

The  following  rules  are  general.  Each  surveyor  must,  however,  use  his 
own  judgment,  and  make  the  best  arran{j;ements  possible,  having  regard  to 
the  cu'cumstances  of  each  special  area  and  the  materials  at  command. 

1.  Natural  streams  should  not  be  arched  over  to  form  main  sewers. 

2.  Valley  lines  and  natural  streams  may  be  improved,  so  as  to  remove 

more  readily  surface  water  and  extreme  falls  of  rain. 

3.  Main  sewers  need  not  be  of  capacity  to  contain  flood  water  of  the 

area  drained ;  such  flood  water  may  be  passed  over  the  surface, 
in  most  cases,  without  causing  injury. 

4.  Main  sewers  should  be  laid  out  in  straight  lines  and  true  gradients, 

from  point  to  point,  with  side  entrances,  or  with  manholes  and 
flushing  and  ventilating  arrangements  at  each  principal  change  of 
line  and  gradient  All  manholes  should  be  brought  up  to  the 
surface  of  the  road  or  street  to  allow  of  inspection,  and  should  be 
finished  with  a  cover  easily  removable. 

5.  Duplicate  systems  of  sewers  are  not  required.    Drains  to  natural 

streams  in  valley  lines  for  storm  waters  may  be  retained,  and  may 
be  improved,  or,  if  necessary,  enlarged. 

6.  Earthenware  pipes   make  good  sewers   and  drains  up  to  their 

capacity.  Pipe«  must  be  truly  laid  and  securely  jointed.  In 
ordinary  ground  they  may  be  jointed  with  clay.  In  sandy  ground 
special  means  must  be  used  to  prevent  sand  washing  in  at  the 
joints.  House  drains  should,  in  all  cases,  be  laid  in  a  water- 
tight trench.  If  the  subsoil  is  porous,  the  trench  should  be' lined 
with  clay  puddle.  Special  care  should  be  taken  to  prevent 
any  contamination  of  wells  by  sewage  from  main  sewer  or  from 
house  drain,  the  water  from  which  wells  is  to  be  used  for  domestic 
purposes. 

7.  Brick  sewers  ought  to  be  formed  with  bricks  moulded  to  the  radii. 

8.  Brick  sewers  should,  in  all  cases,  be  set  in  * '  hydraulic  mortar,**  or 

in  cement.  In  no  case  should  any  sewer  be  formed  with  bricks 
set  dry,  to  be  subsequently  grouted. 
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9.  Main  sewers  may  have  flood- water  OTerflows,  wherever  practicable, 
to  prevent  sach  sewers  being  choked  during  thunderstorms  or 
heavy  rains. 

10.  Sewers  should  not  join  at  right  angles.     Tributary  sewers  should 

deliver  sewage  in  the  direction  of  the  mainflow. 

11.  Sewers  and  drains,  at  junctions  and  curves,  should  have  extra  fall 

to  compensate  for  friction. 

12.  Sewers  of  unequal  sectional  diameters  should  not  join  with  level 

inverts,  but  the  lesser  or  tributary  sewer  should  have  a  fall  into 
the  main,  at  least  equal  to  the  difference  in  the  sectional 
diameter. 

13.  Earthenware  pipes  of  equal  diameters  should  not  be  laid  as  branches 

or  tributaries— that  is,  9-inch  leading  into  9-inch,  or  6-inch  into 
C-inch,  but  a  lesser  pipe  should  be  joined  on  to  the  greater,  as 
12-inch  to  15- inch,  9-inch  to  12-inch,  6-inch  to  9-inch,  and  so  on. 

14.  House  drains  should  not  pass  direct  from  sewers  to  the  inside  of 

houses,  but  all  drains  should  end  at  an  outside  wall.  House- 
drains,  sink-pipes,  and  soil-pipes  should  have  ample  means  of 
external  ventilation. 

15.  Sinks  and  water-closets  should  be  against  external  walls,  so  that 

the  refuse  water  or  soil  may  be  discharged  into  a  drain  outside 
the  main  wall.  Down  spouts  may  be  used  for  ventilation,  care 
being  taken  that  the  head  of  such  spout  is  not  near  a  window. 
Water-closets  fixed  within  houses,  and  having  no  means  of  direct 
daylight  and  external  air  ventilation,  are  liable  to  become 
nuisances,  and  may  be  injurious  to  health. 

16.  Inlets  to  all  pipe  drains  should  be  properly  protected. 

17.  Side  junctions  should  bo  provided  in  all  new  sewers  and  drains. 

The  position  sjiould  be  sketched,  and  indicated  by  figures  in  a 
book  or  on  a  plan.  Side  junctions  not  used  at  once  should  be 
carefully  closed  for  subsequent  use. 

18.  A  record  should  be  kept  by  the  surveyor  of  the  character  of  the 

subsoil  opened  out  in  each  street  as  it  is  being  sewered  or 
drained. 

19.  Sewers  and  drains  should  be  set  out  true  in  line  and  in  gradient. 

All  the  material  used  should  be  sound,  and  the  workmanship  should 
be  carefully  attended  to. 

20.  '*  Sight-rails*'  should  be  put  up  in  each  street  before  the  ground  is 

opened  out,  showing  the  centre  lino  of  each  sewer  and  depth  to 
the  invert. 

21.  Sewers  having  steep  gradients  should  have  full  means  for  venti- 

lation at  the  highest  points. 

22.  Tall  chimneys  may  be  used,  with  advantage,  for  sewer  and  drain 

ventilation,  if  the  owners  will  allow  a  connection  to  be  made. 

23.  Sewer  outlet  works  should  besimple  in  form,  cheap  in  construction, 

and  so  arranged  as  to  remove  all  solids,  sediment,  and  flocculent 
matter  from  the  sewage.  Some  drawings  of  works  of  this  charac- 
ter will  be  found  at  the  end  of  these  minutes. 

The  ventilating  shafts  of  main  sewers  are  now  occasionally  pro- 
rided  with  charcoal,  which  absorbs  the  fetid  gases.  Mr.  Latham 
places  the  charcoal  in  a  spiral  tray,  which  ensures  a  thorough  con- 
tact between  it  and  the  gases. 

It  is  difficult  to  decide  whether  cesspool  privies,  earth- closets, 
or  water-closets  are  best  adapted  for  the  dwellings  of  the  lower 
classes.  When  they  are  supplied  with  the  water-closet,  it  soon 
gets  out  of  order,  unless  supervised  bj  the  health  authorities.  In 
most  places  the  water-closet  system  amongst  the  poor  has  been 
more  or  less  a  failure ;  but  in  one,  Liverpool,  it  has  proved  a 
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decided  success  and  upon  a  very  extensive  scale,  too.  Dr.  Trench, 
Medical  Officer  of  Health,  states  that  during  an  epidemic  of 
typhoid  fever  in  1866  the  only  localities  that  seemed  exempt  from 
it  were  the  places  occupied  by  the  poor  in  which  all  the  privies 
had  been  replaced  by  water-closets.  In  towns  where  the  domestic 
scavenging  is  undertaken  by  the  health  authorities — and  every 
town  should  be  so  circumstanced — water-closets  of  a  simple  and 
inexpensive  kind  would  undoubtedly  be  the  best  mode  of  getting 
rid  of  the  excreta  of  the  lower  classes.  In  enforcing  the  cleansing  of 
these  places  the  Inspector  of  Nuisances  will,  however,  have  no 
easy  task  to  fulfil. 

An  elaborate  report  well  worth  the  perusal  of  the  Medical 
Officer  of  Health,  by  Dr.  Buchanan  and  Mr.  Radclifie,  describes^ 
the  actual  method  of  getting  rid  of  excremental  matters  in  various 
villages  and  towns  in  England  and  Scotland,  and  is  illustrated 
with  numerous  engravings  of  water-closets,  earth-closets,  privies, 
middens,  ashpits,  sewage-tanks,  and  carts,  vans,  &c.,  for  the  re- 
moval of  night  soil  and  other  refuse.  The  general  conclusions  at 
which  they  arrive  are  as  follows : — 

1.  Excrement  may  be  removed  from  a  town  and  safely  disposed  of  on  mora 
than  one  principle,  and  the  same  principle  does  not  need  to  be  applied  in  all 
quarters  of  the  same  town. 

2.  As  regards  the  parts  of  a  town  inhabited  by  the  poorer  classes,  a  water- 
closet  system  may  be  managed  so  as  to  be  entirely  applicable  to  the  circnm- 
stances  of  the  most  ignorant  and  most  careless  population.  Essential  con- 
ditions of  such  applicability,  however,  are  that  the  structural  arrangements 
should  be  adapted  to  their  purpose  and  be  independent  of  the  person  using 
the  cloi»et,  and  that  the  management  should  be  wholly  undertaken  and  effi- 
ciently done  by  the  servants  of  the  sanitary  authority.  Where  these  condi- 
tions are  observed  as  thoroughly  as  they  are  observed  in  parts  of  Liverpool, 
we  believe  that  water-closets  are  the  best  means  of  removing  excremental 
matters  from  the  poor  neighbourhoods  of  a  town. 

3.  The  earth  system  uSords  a  second  way  of  safely  disposing  of  excre- 
ment. It  is,  as  shown  in  the  special  report  on  earth-closets,  an  essential 
element  in  this  system  also,  as  applied  in  poor  reighbourhoods.  that  the 
entire  raanauetneut  of  it  shall  be  conducted  by  the  sanitary  authority. 

4.  The  midden  system  may  be  modiHed  so  as  greatly  to  reduce  nuisance 
and  danger  from  it.  We  have  described  the  form  of  midden-closet  which 
we  think  presents  fewest  objections.  We  cannot  speak  of  satisfactory  safety 
in  the  use  of  even  this  form  of  midden-closet,  partly  because  we  hardly  ex- 
pect to  see  it  carried  out  with  daily  emptying,  and  partly  because  the  mate- 
rials of  the  midden  would  probably  be  retentive  of  some  excremental  matters; 
but  if,  under  certain  ci'cumstances,  middens  constructed  as  above  shoul^i  be 
tolerated,  it  would,  we  think,  be  bcarcely  less  than. essential,  first,  that  they 
should,  if  in  a  densely  populated  neighbourhood,  be  emptied  daily,  or,  under 
other  circumstances,  at  leust  once  a  week ;  and  secondly,  that  the  arrange- 
ments for  excrement  removal  should  be  wholly  in  the  hands  of  efficient  per- 
sons appointed  by  the  sanitary  authority. 

5.  The  pail  system  presents  several  advantages  for  poor  town  districts.  It 
may  safely  be  employed  for  excrement  removal  if  movable  pails  of  defined 
construction  be  used,  and  be  changed  every  day  for  fresh  pails.  Such  a 
system,  involving  similar  construction  or  constructive  alterations  as  are  re- 
quired for  the  toleration  of  a  middle  system,  offers  advantages  over. the  latter 

^  Report  of  Medical  Officer  of  Privy  Council  for  1869. 
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in  regard  of  facility  for  frequent  removal  of  excrement,  in  regard  of  safetj* 
from  nuisance,  and  probably  in  regard  of  profit  in  disposing  of  excrement  as 
manure. 

6.  Those  who  use  the  closet  may,  both  under  the  pail  and  the  midden 
system,  be  expected,  with  due  superintendence,  to  do  the  cleansing  of  it  so  far 
as  merely  affects  ordinary  comfort  and  decency ;  but  such  action  as  concerns 
the  effectiveness  of  the  closet  as  a  means  of  excrement  removal  must  be  taken 
by  the  sanitary  authority  itself. 

7.  If  these  conclusions  be  accepted,  it  follows  that  there  are  various  de- 
monstrable methods  which  will  fairly  answer  the  purpose  of  preventing  nui- 
sance and  injury  to  health  from  the  retention  of  excrement,  at  least  until  the 
perfection  of  arrangements  for  dealing  with  excrement  shall  be  agreed  upon. 
It  cannot  yet  be  affirmed  of  any  one  of  the  methods  that  it  will  develope  into 
the  only  perfect  system  of  the  future. 

A  sensible  article  on  the  relation  which  faulty  water-closet 
accommodations  bcai>  to  the  diseases  of  women  appears  in  the 
Philadelphia  Medical  Times  for  August  23rd,  1873.  It  is  con- 
tributed by  Dr.  William  Goodell.  He  refers  to  the  defective 
water-closet  accommodation  which  prevails  in  the  United  States 
many  of  the  diseases  which  commonly  affect  women.  He  advocates 
the  construction  of  those  essential  adjuncts  to  every  civilized 
dwelling  in  such  a  manner  as  would  remler  them  warm,  dry,  and 
free  from  draughts  and  foul  air — private  and  easily  accessible 
water-closets,  constructed  so  as  to  induce  females  to  use  them  more 
regularly  than  they  do  at  present,  because  those  places  are  cold, 
too  public,  and  often  too  remote. 


CHAPTER  XXI. 

UNHEALTHY  OCCUPATIONS— POISONOUS  COLOURS. 

In  the  manufacture  of  various  articles,  solid  particles,  in  quan- 
tities more  or  less  considerable,  are  thrown  into  the  atmosphere. 
Persons  breathing  ai^  containing  those  solid  particles,  or  dust, 
are  often  peculiarly  liable  to  diseases  of  the  respiratory  organs; 
and,  in  some  instances,  other  maladies  are  cau-^ed  by  the  constant 
inspiration  of  dust- laden  air.  Large  quantities  of  solid  particles 
(dust,  smoke,  &c.)  are  thrown  into  the  air  during  the  preparation 
of  snufif  and  tobacco,  bacon,  bone  black,  coke,  various  kinds  of 
charcoal,  plaster  of  Paris,  tobacco  pipes,  tiles,  crockery  (where 
smoke-consuming  kilns  are  not  used),  kelp,  soda  ash,  pearl  ash, 
steel,  wadding,  feathers,  flour.  The  same  nuisance  is  created  by 
the  roasting  of  aluminous  shales,  pyrites,  coffee,  &c. ;  by  grinding 
drugs,  clay,  cement,  &c. ;  in  wire- drawing  and  steel-grinding  works ; 
by  the  treatment  (thrashing,  carding,  hackling,  spinning,  &c.)  of 
woollen,  cotton,  and  linen  textures.  Solid  particles  are  sent  into 
the  air  in  the  act  of  sweeping  chimneys,  hewing  coal,  and  beating 
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carpets.  Amongst  steel  grinders  the  mortality  from  pulmonarj 
disease  is  very  high.  According  to  Doctors  Hall  and  Wynter, 
the  duration  of  life  amongst  "  dry  grinders  of  forks**  is  29  years ; 
razor  grinders,  31  years;  edge-tool  grinders,  32  years;  spring 
knife  and  file  grinders,  35  years ;  saw  and  sickle  grinders,  38 
years.  In  the  factories  where  wet  grinding  is  employed,  and  also 
where  fans  are  used,  the  mortality  is  considerably  less.  Amongst 
coal  miners  cases  of  chronic  bronchitis,  emphysema,  and  ^*  black 
lung"  are  very  common.  Cotton  weavers  suffer  very  much  from 
the  dust  abraded  from  the  size,  or  starchy  matter,  which  stiffens 
the  cotton  cloth.  The  workers  in  shoddy  mills,  bone  turners, 
workmen  handling  papers  coloured  with  arsenical  pigments,  the 
women  employed  in  the  preparation  of  artificial  fiowers,  and  flax 
hacklers  and  spinners,  are  all  more  or  less  liable  to  injury  from 
the  inhalation  of  solid  particles. 

Dr.  C.  D.  Purdon,  of  Belfast,  states  that  the  fiax  manufacturing 
operatives  of  Belfast  suffer  more  from  pulmonary  disease  than  the 
other   industrial   classes,  or  the  gentry  and  mercantile  classes. 
Three-fifths  of  the  mill- workers,  and  two- fifths  of  persons  of  the 
other  classes,  die  from  consumption,  and  the  death-rate  amongst 
the  former  is  high.     The  remedies  suggested  for  improving  the 
health  of  the  workers  are — (1)  That  no  half-timers  be  allowed  to 
work  before  they  are  ten  years  of  age,  and  in  place  of  changing  the 
sets  every  fortnight,  that  the  strong  and  well  developed,  who  are 
about  twelve  years  old,  be  always  kept  in  the  morning  set,  and 
before  being  so  placed  that  they  should  be  re-certified  by  the  sur- 
geon to  be  fit  for  such  employment;  (2)  That  no  half-timers  be 
employed  in  the  unhealthy  processes,  and  that  those  who  are  so 
employed  should  be  at  least  fifteen  years  of  age,  healthy  and  well- 
developed  ;  (3)  A  thorough  system  of  ventilation  should  be  carried 
out  in  the  rooms ;  (4)  The  wearing  of  the  *'  Baker  Respirator** 
made  compulsory  ;  (5)  A  quarterly  inspection  of  the  mill  by  the 
certifying  surgeon,  who  shall  see  the  effect  the  work  has  on  the 
constitution  of  those  engaged,  and,  if  suffering  from  incipient 
disease,  they  should  be  obliged  to  cease  working ;  also,  there  should 
be  an  examination  on  every  fresh  engagement ;  (6)  The  lodging- 
bouses,  &c.,  should  be  inspected  regularly,  and  not  more  than  a 
certain  number  allowed  to  inhabit  each  room« 

Lead  miners,  painters,  plumbers,  whitelead  makers,  and  (not 
often)  type  printers  suffer  occasionally  from  slow  poisoning  by 
lead,  the  chief  effect  being  paralysis.  Operatives  who  are  not 
cleanly  are  most  liable  to  the  influence  of  the  poison  ;  and  I  am 
disposed  to  think  that  there  would  be  fewer  cases  of  ^'  lead  patsy** 
if  strict  attention  were  paid  to  the  thorough  and  frequent  removal 
of  dirt  from  the  person  and  clothes.  Dr.  Mapother  mentions  a 
fatal  case  of  copper  poisoning.  The  subject  of  it  was  a  lad  who 
had  been  wholly  occupied  in  scraping  green  paint  off  old  Venetian 
blinds  and  mixing  the  fresh  colour.  Brass  founders  often  suffer 
from  inhaling  fumes  of  metallic  zinc  which  are  emitted  by  melted 
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brass.  Gilders  and  looking-glass  makers  suffer  from  the  inhala- 
tion of  mercurial  fumes.  They  should  bathe  daily,  and  work  in 
well  ventilated  rooms.  It  is  stated  that  ammonia  sprinkled  daily 
on  the  floors  of  places  where  mercury  is  used  prevents  the  mer- 
curial vapours  from  affecting  the  work  people.  Bakers,  tailors, 
shoemakers,  and  other  workers  suffer  from  the  effect  of  a  con- 
strained position,  dyspepsia  being  one  of  the  most  common 
symptoms.  The  cramped  position  and  hard  work  of  the  scrivener's 
hand  frequently  paralyses  it,  producing  "  scrivener's  palsy." 

During  the  last  dozen  of  years  many  articles  and  reports  on  the 
effects  of  the  sewing  machine  (worked  by  foot  power)  on  the 
health  have  been  published.  Dr.  Yeruois,  in  the  Annates 
d^ Hygiene  Pubtique^  Vol.  VIII.,  1 862,  ascribed  to  the  use  of  these 
machines  irritation  of  the  sheaths  of  the  flexor  and  extensor 
muscles,  including  severe  attacks  of  cramps,  occasionally  followed 
by  partial  paralysis.  He  further  maintained  that  females  whilst  learn- 
ing to  work  with  these  machines  often  laboured  under  a  peculiar 
nervous  excitement.  On  the  other  hand,  Dr.  William  Ord,  in  his 
report  on  the  sanitary  conditions  of  the  needlewomen  of  London, 
states  that,  on  the  whole,  the  sewing  machine  proves  beneficial 
rather  than  injurious  to  them.  It  enables  them  to  add  50  per  cent, 
to  their  earnings  ;  whilst  the  exercise  of  the  muscles  of  the  legs 
and  trunk  renders  less  injurious  the  effects  of  a  sedentary  occupa- 
tion. He  admits,  nevertheless,  that  the  cramped  position  of  the 
operator  sometimes  occasions  thoracic  pain,  and  produces  indiges- 
tion ;  and  also  that,  occasionally,  delicate  women  become  exhausted 
by  the  unaccustomed  physical  exercise,  just  in  the  same  way  that 
a  clerk,  if  not  robust,  would  become  over- fatigued  by  working  all 
day  with  a  spade.  Dr.  Guibout,  Physician  to  the  Hospital  St. 
Louis,  Paris,  and  Dr.  Fournier,  shortly  after  the  publication  of 
Dr.  Ord's  report,  published  papers  which  gave  a  very  bad  account 
of  the  use  of  the  sewing  machine  in  the  case  of  factory  operatives. 
Dr.  Espagne  stated  in  the  Montpelier  Medical  Journatj  May, 
1869,  that,  although  it  would  be  desirable  to  work  the  machines 
by  artificial  motive  power,  yet  when  used  by  foot  power  they  do 
not  produce  any  general  malign  influence  upon  the  health  of  those 
operating  with  them.  In  1870,  Dr.  G.  Decaisne  published  a  very 
exhaustive  memoir  on  this  subject  in  the  35th  volume  of  the 
Annates  d* Hygiene  Puhlique^  second  series.  He  showed  that 
sewing  by  means  of  machines  exercised  no  more  deleterious  influ- 
ence upon  the  health  than  arose  from  long- continued  needlework 
of  any  kind. 

Arthur  H.  Nicholls,  from  138  replies  made  to  an  official  inquiry, 
concludes : — * 

*'  That  the  sewing  machine  may  be  used  by  a  healthy  woman  of 
average  strength  for  three  or  four  hours  daily  without  causing 
excessive  fatigue,  or  appreciable  ill  effect ;  and  that  the  illnesses 

'  Third  Annual  Report  of  Massachusetts  Board  of  Health. 
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wbich  most  frequently  prevail  among  professional  operatives  making 
use  of  the  treadle  are  : — 

"  Indigestion ;  muscular  pains,  affecting  the  lower  limbs  and 
trunk,  produced  by  the  long-continued,  frequent  use  of  the  same 
muscles ;  diseases  peculiar  to  women,  aggravated  by,  rather  than 
caused  by,  the  plethoric  condition  of  the  pelvic  organs,  induced  by 
this  exercise ;  general  debility,  brought  on  by  overwork ;  other 
ill  effects." 

Dr.  Nichol  thinks  that  the  unhealthy  tendencies  of  this  occupa^ 
tion  may  be  greatly  diminished  by  the  substitution  of  some  other 
motive  power  than  thai  of  the  feet,  or  the  adoption  of  improved 
treadles. 

The  following  table  is  extracted,  some  columns  of  statistics  being 
omitted,  from  the  Report  of  the  New  York  Board  of  Health  for 
1872  :— 

Table  showing  the  influence  of  various  occupations  upon  Phthisis  Pulmonalis  in 

New  York  City, 

Deaths  bjr  Con- 
Occupation,  sumption  in  each 

1,000  persons. 

Labourers  (including  Quarrymen,  Agricultural  Labourers, 

and  Porters)         ...            ...            ...            .,.            ...  11*5 

Coopers     ...            ...            ...            ...            ...            ...  8*5 

Machinists  (including  Blacksmiths  and  Metal-workers) ...  8  2 

x^&wvcrs     .••             ...             ...             ...             ...             ...  '  o 

Seamen  and  Watermen,  Boatmen,  Boot  and  Shoemakers  7*7 

Barbers  (including  Hairdressers)         ...            ...            ...  7*2 

Carmen  (including'Coachmen  and  Teamsters) ...            ...  7*1 

Printers     ...             ...            ...             ...             ...            ...  7*0 

Painters  (including  Varnishers)          ...            ...            ...  6*9 

Masons  and  Stonecutters       ...             ...             ...             ...  6*8 

Carpenters  (including  Cabinetmakers,  Upholsterers,  and 

Joiners)                ..              ...             ...            ...            •••  6*6 

Dressmakers  (including  Milliners,  Mantuamakers,  Tailor- 
esses,  Seamstresses)           ...            ...            ...            ...  6*4 

Teachers  (Female)  ..            ...            ...            ...             ..  6*0 

A  Riiors       ...              ...              ...              ...              ...              ...  Of 

J3aK6rS  ..  ...  ...  ...  ...  ...  O  O 

Bookbinders  ...  ...  ...  ...  ...  5*3 

Cigar  makers  (including  Tobacco- workers)       ...  ...  6*2 

Domestic  Servants  ...  ...  ...  .  ...  5*1 

Butchers,  Clerks  (including  Salesmen  and  Accountants  in 
stores,  banking,  brokerage,  insurance,  and  manufacturing 

establishments,  and  Civil  Employees  of  Government) ...  4*6 
Hatters  (including  Hat  and  Capmakers),  Physicians  and 
Surgeons,  Pedlers  (including  Hucksters  and  Commercial 

Travellers)  ...  ...  ...  ...  ...  8*8 

Merchants  (including  Traders  and  Dealers)      ...  ...  8*1 

.  Stablemen  (including  Livery  Stablekeepers  and  Hostlers)  3*0 

Teachers  (Male)      ,  ...  ...  ...  ...  2*2 

Health  of  Sailors  and  Canal  Boatmen, — According*  to  Dr. 
Kattray,  R.N.,  the  impurity  of  the  air  in  ships  chiefly  leads  to 
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complaints  of  the  respiratory  and  circulating  systems,  e*g»y  catarrh, 
bronchitis,  and  phthisis. 

Sailors  have  very  limited  sleeping  accommodation,  which  is  per- 
haps unavoidable  ;  but  there  is  no  reason  why  there  should  not  be 
ample  ventilation  of  their  sleeping  places. 

Many  thousands  of  the  inhabitants  of  the  United  Kingdom  use 
the  large  boats  and  barges  that  ply  upon  the  canals  and  rivers  as 
dwellings.  In  Ireland  there  are  more  than  4,000  **  boatmen,"  of 
whom  a  large  proportion  is  employed  on  the  inland  waters.  The 
sanitary  conditions  under  which  boatmen  are  placed  are,  therefore, 
a  subject  of  considerable  importance  ;  and  I  propose  to  show  that, 
so  far  at  least  as  my  observation  extends,  they  are  far  from  satis- 
factory. 

I  have  inspected  a  large  number  of  the  boats  which  ply  on  the 
two  canals  that  enter  Dublin,  and  anything  more  insanitary  than 
the  condition  of  the  cabins  of  the  majority  of  them  it  would  be 
difficult  to  conceive.  These  "dwellings"  are  rarely  five  feet,  and 
sometimes  not  more  than  three  feet,  in  height ;  only  a  small  pro- 
portion of  them  are  provided  with  windows,  and  their  sole  venti- 
lators are  the  openings  or  hatches  through  which  the  men  descend 
into  their  gloomy  abodes.  The  crews  of  the  boats  sleep,  cook,  and 
sometimes  wash  in  the  cabins ;  their  provisions  are  kept  there,  and 
very  frequently  the  boat's  dog  or  dogs  are  permitted  to  sleep  in 
them.  What  becomes  of  the  excreta  and  slops  produced  on  board  ? 
Consigned  not  unfrequently,  I  apprehend,  to  the  canal ;  and  canals 
often  afford  the  only  water  supplies  to  towns  and  villages.  The 
following  description  of  boats  which  I  have  recently  examined  in 
the  Dublin  canals  by  no  means  refer  to  exceptional  cases: — 

No.  1  Cabin,  four  ft.  three  in.  in  height,  containing  400  cubic 
feet ;  lighted  by  two  small  windows  about  eight  in.  square  each  ; 
a  close  stove,  a  bench  bedstead,  lockers,  cooking  utensils,  &c.  Two 
men  sleep  in  the  bedi  and  a  boy  sleeps  in  a  **  shake-down"  on  a  bench. 
Only  the  latter  had  slept  in  the  cabin  the  night  previous  to  my 
examination  (at  eight,  a.m.)  the  following  morning.  The  cabin 
felt  somewhat,  but  not  very,  close.  The  amount  of  carbonic  acid 
was  determined,  and  found  to  be  '098  per  cent.  This  amount, 
though  above  the  normal  standard  of  '04,  is  not  very  high ;  but 
then  it  would  have  been  greater  had  not  the  two  men  who  usually 
slept  in  the  cabin  been  absent  the  night  previous.  Still,  this  cabin 
was  in  every  respect  superior  to  most  of  the  others  which  I 
examined. 

No.  2  Cabin,  three  ft.  nine  in.  in  height,  seven  ft.  long,  seven  ft. 
wide  =  183f  cubic  feet;  three  occupants  (men),  having  respec- 
tively 61^  cubic  feet  of  space.  The  three  men  slept  in  one  bed. 
The  close  stove  had  a  turf  fire  blazing  brightly  in  it. (the  morning 
was  warm)  at  the  time  of  my  examination.  The  little  cabin  was 
crowded  with  utensils  and  odds  and  ends,  by  which  the  cubic 
space  was  still  further  diminished.  There  were  no  windows,  and 
the  only  opening  in  the  cabin  was  the  hatch,  two  ft.  by  two  ft. 
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The  men  had  left  the  cabin  an  hour  before  mj  arrival,  and  the  air 
in  it  was,  no  doubt^  in  the  meantime  somewhat  purified;  bat  I 
found  the  carbonic  acid  to  amount  to  *34  per  cent. 

No.  3  Cabin,  3^  ft  in  height ;  350  cubic  feet.  No  windows ; 
hatch,  four  feet  square — no  other  ventilator.  Stove,  with  fuel 
burning  in  it.  Two  men  and  a  boy,  all  occupying  one  bed.  The 
usual  lockers,  &c.  The  atmosphere  felt  very  close,  and  contained 
of  carbonic  acid  '365  per  cent. 

No.  4  Cabin,  four  ft.  ten  in.  in  height ;  860  cubic  feet  of  space. 
No  windows ;  hatch,  three  square  feet,  and  no  other  opening.  A 
close,  iron  stove,  with  fuel  burning  in  it.  Three  men  sleep  in  one 
bed,  one  man  in  another,  and  two  dogs  on  the  floor.  The  place 
has  a  predominant  odour  of  turf  smoke,  modified  by  various 
others — those  of  tobacco,  herrings,  &c.  Very  little  light;  none 
from  the  sun  when  the  hatch  is  closed^  during  rain.  The  place 
swarms  with  bugs  and  fleas.  The  men  had  not  long  risen  at  the 
date  of  my  visit.  The  air  contained  of  carbonic  acid  *95  per  cent. 
The  air  of  the  cabin  in  this  boat  felt  very  oppressive,  and  after 
remaining  in  it  for  half  an  hour  I  experienced  the  headache  and 
other  symptoms  so  often  observed  where  the  atmosphere  is  loaded 
with  organic  matter,  and  which  Dr.  Angus  Smith  has  so  graphi- 
cally described  in  his  report  on  the  air  of  mines  and  in  his  work 
"  Air  and  Rain." 

That  the  atmosphere  of  such  a  place  as  that  last  described  must 
be  highly  injurious  to  health  needs  no  argument  to  prove  in  these 
days  of  sanitary  enlightenment.  One  of  the  men  in  this  boat, 
aged  (he  stated)  forty  years,  appeared  to  be  at  least  fifty.  He  was 
hollow-cheeked,  thin,  weak-eyed,  and  his  muscles  were  very  soft. 
He  said  that  he  had  been  only  two  years  living  wholly  as  a  canal 
boatman,  during  which  time  he  had  lost  strength  and  flesh  rapidly, 
and  he  was  so  apprehensive  of  losing  his  life  that  he  intended  to 
give  up  his  present  pursuit.  On  inquiry,  I  find  that  large  numbers 
of  boatmen  complain  of  loss  of  health ;  and,  as  their  occupation  is 
healthy  and  not  too  laborious,  their  decay  of  vigour  and  health 
must  be  due  to  the  scandalously  bad  sleeping  accommodation 
provided  for  them. 

Accoi  ding  to  the  provisions  of  the  32nd  section  of  the  Sanitary 
Act,  1866,  a  ship  or  boat  is  to  be  regarded  as  a  house  or  dwelling. 
Therefore  there  is  no  reason  why  the  sanitary  authorities,  urban 
and  rural,  should  not  look  after  the  health  of  dwellers  in  those 
floating  houses.  The  I9tb  section  of  the  same  act  defines  as  a 
nuisance  any  house  or  part  of  a  house  (ship  or  boat)  so  over- 
crowded as  to  be  injurious  to  health.  In  the  cabins  of  the  Irish 
canal  boats  the  space  per  head  varies  from  40  to  120  cubic  feet. 
These  floating  dwellings  have  no  earth  closets  or  other  contrivance 
for  receiving  excreta.  I  suspect  that  the  eflete  matters  produced 
on  board  are  for  the  most  part  dropped  into  the  water.     Ballot 

'  During  rain  and  in  winter,  when  the  hatch  is  closed,  there  is  no  opening 
whatever  by  which  to  admit  air  ;  it  mast  come  through  the  chinks. 
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(band  that  cholera  in  Holland  travelled  along  the  canals.  We  can 
now  understand  why. 

The  proper  remedies  for  the  sanitary  defects  of  canal  boats  are 
as  follows: — Increased  size  of  cabin.  This  could  be  effected  by 
projecting  its  roof  two  or  tLree  feet  above  the  level  of  the  deck, 
and  this  change  would  allow  of  proper  windows  being  placed  in  the 
cabins.  For  each  person  sleeping  in  the  cabin  the  minimum  space 
should  be  220  cubic  feet ;  the  ventilating  openings  to  be  four 
square  feet  per  head.  The  cabins  should  be  placed  in  the  stern  and 
not  in  the  bows,  the  latter  being  sometimes  the  situations  selected. 
McKinnelFs  ventilator  is  the  most  useful  one  for  cabins,  as  it 
uatroduces  pure  air  through  the  roof,  and  permits  the  escape  of 
vitiated  air  through  the  same  place.  It  does  not  promote  decency  or 
morality  to  permit  three  or  four  men  and  boys  to  sleep  in  one  bed ; 
therefore  for  each  occupant  of  a  boat-cabin  a  berth  or  hammock 
should  be  provided. 

PaisonotiS  Colours. — Disease  is  occasionally  produced  by  the 
employment  of  arsenious  acid  as  a  pigment  for  wall  paper,  textile 
fabrics,  and  artificial  flowers.  Two  compounds  of  arsenious  acid 
are  largely  employed  as  pigments — namely,  hydrocupric  arsenite 
(Scheele's  green)  and  the  aceto-arsenite  of  copper,  or  Schweinfurt 
green.  Both  pigments  are  usually  confounded  by  workmen,  and 
are  termed  Brunswick,  Vienna,  emerald,  or  emerald  mineral,  green. 
The  arsenite  contains  55  and  the  aceto-arsenite  58  per  cent,  of 
arsenious  acid,  or  white  arsenic.  Both  of  these  arsenical  com- 
pounds are  brilliant  and  enduring  pigments ;  and  a  great  tempta- 
tion to  use  them  is  their  cheapness.  In  England  the  consumption 
of  these  pigments  cannot  be  less  than  700  tons  per  annum. 

Dr.  F.  H.  Draper  gives^  a  long  list  of  accidents  that  have 
occurred  from  the  use  of  arsenical  pigments.  Professor  Gmelin, 
of  Heidelberg,  appears  to  have  been  the  first  to  direct  attention 
to  the  danger  to  which  persons  were  exposed  who  lived  in  rooms 
the  walls  of  which  were  coloured  with  arsenical  pigments.  Cases 
of  disease  from  this  cause  are  recorded  by  Dr.  H alley,  of  London, 
Dr.  James  Whithead,  of  Manchester,  Dr.  W.  E.  Rice,  of  Boston, 
and  other  medical  men ;  and  in  the  works  on  medical  jurispru- 
dence numerous  instances  of  poisoning  by  means  of  arsenical  wall 
paper  are  to  be  found.  Indeed,  although  there  have  been  doubts 
expressed  as  to  the  possibility  of  the  colouring  matter  on  walls 
ever  being  taken  into  the  system,  there  is  a  mass  of  evidence  which, 
to  my  mind,  clearly  establishes  the  fact.  Two  undoubted  cases 
have  come  under  my  own  observation. 

Arsenic  is  not  volatile  under  360^  Fahrenheit ;  therefore,  when 
a  poisonous  efiect  is  produced  by  arsenical  wall  paper  it  must  be 
owing  to  the  inhalation  of  fine  particles  of  the  pigment.  The  dust 
on  shelves  in  rooms  coloured  with  Scheele's  green  has  repeatedly 
been  examined  and  found  to  contain  arsenic.     Chevalier,  of  Fietra- 

*  Third  Annual  Report  (for  1871)  of  Board  of  Health,  Massachusetts. 
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Santa,  Kirchgasser,  of  Coblentz,  and  others,  believe  that  in  addi- 
tion to  the  diffusion  of  arsenic  in  dust  throughout  a  room,  the 
poison  is  sometimes  dissipated  in  a  gaseous  form,1  probably  as 
arseniuretted  hydrogen,  and  that  it  may  be  recognised  in  the 
suspected  room  by  its  garlic-like  or  musty  odour. 

J  have  seen  the  blood  pour  abundantly  from  the  nose  of  a  man 
whilst  engaged  in  hanging  unglazed  bright  green  paper;  and  he 
told  me  that  he  often  suffered  for  weeks  after  a  similar  task.  The 
paper-hangers  of  Dublin  wear  thick  veils  when  hanging  paper 
coloured  with  arsenite  of  copper.  So  far  as  my  experience  goes, 
the  larger  portion  of  the  green  paper  on  sale  in  Dublin  is  coloured 
with  arsenite  of  copper.  A  rough  mode  of  ascertaining  whether  or 
not  a  wall  paper  is  coloured  with  arsenical  green  is  to  moisten  it 
with  solution  of  ammonia.  If  arsenite  of  copper  be  present  the 
ammonia  will  strike  with  it  a  blue  colour,  similar  to  that  on 
the  green  paper  here  shown — a  specimen  of  a  wall  paper  on  sale 
in  Dublin.  Carbonate  of  copper,  which  is  used  but  rarely  to 
colour  paper,  will,  of  course,  give  a  blue  colour  with  ammonia. 

Arsenical  greens  are  used  largely  to  colour  artificial  flowers, 
and  they  are  also,  but  to  a  less  extent,  employed  in  tinting*  muslins 
and  tarlatans.  Dr.  Ilillier  stated  in  1861  that  the  London  arti- 
ficial flower  makers  commonly  suffered  from  chronic  inflammation 
of  the  digestive  organs,  from  irritation  of  the  eyes,  and  the  skin  of 
the  hands,  neck,  and  scalp ;  moreover,  they  suffered  from  general 
nervous  debility  and  prostration.  The  effects  were  attributed  to 
the  constant  contact  with  arsenical  powder.  In  1861  a  girl,  aged 
nineteen,  who  had  been  engaged  for  eighteen  months  in  the  prepa- 
ration of  artificial  ffowers,  died  after  exhibiting  the  characteristic 
symptoms  of  chronic  arsenical  poisoning.  After  death  the  pre- 
sence of  arsenic  was  actually  detected  in  several  of  the  internal 
organs. 

The  amount  of  arsenical  green  in  artificial  flowers,  leaves,  and 
fruit  is  often  very  considerable  ;  for  example.  Professor  Hoffmann 
detected  ten  grains  weight  in  a  single  twig  of  ten  leaves.  In 
coloured  muslins  the  amount  of  the  poison  is  also  occasionally 
somewhat  large,  and  we  can  hardly  wonder  that  many  ladies  haVe 
been  poisoned  owing  to  arsenical  dust  from  their  brilliantly  coloured 
dresses  finding  its  way  into  their  lungs  and  stomachs. 

At  the  meeting  of  the  British  Medical  Association  at  Bir- 
mingham, in  1872,  Dr.  Hill,  the  borough  analyst,  mentioned  cases 
of  poisoning  from  emerald  green  which  had  come  under  his  own 
notice.  He  condemned  strongly  the  reprehensible  practice  of  em- 
ploying poisonous  pigments  for  the  purpose  of  colouring  toys,  for 
young  children  had  a  habit  of  putting  their  toys  into  their  mouths. 

Poisonous  Dyes. — The  feeling  which  induces  people  to  keep  off 
the  appearance  of  old  age  as  long  as  possible  sometimes  leads  them 
into  practices  which  shorten  their  lives.  The  use  of  dangerous 
hair-dyes  is  an  example  of  this  kind.     Many  hair-dyes  are  harm- 
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less  ;  but  the  majorttj  of  those  now  in  use  are,  to  say  the  least, 
open  to  very  grave  objection.  Silver  salts  are  employed,  but  they 
irritate  the  skin  and  hasten  baldness.  The  <^  hair  restorers,"  which 
are  described  by  the  vendors  as  agents  which  maintain  the  colour 
of  the  hair,  and  restore  it,  if  altered,  to  its  form-cr  hue,  are,  in 
reality,  slow  dyes.  I  have  examined  several  of  them,  and  find 
that  they  consist,  with  few  exceptions,  of  salts  of  lead  ^generally 
the  acetate)  and  sulphur,  with,  of  course,  a  little  perfume.  In 
some  cases  I  have  known  them  to  be  used  for  a  long  time  without 
any  apparent  evil  results ;  but  I  believe  that  in  many  instances 
these  lead  dyes  act  injuriously.  Several  cases  of  lead  poisoning 
by  saturnine  hair-dyes  are  on  record;  and  during  the  present  year 
Dr.  W.  Neftel,  of  New  York,  stated  in  the  Medical  Record  that 
he  met  with  three  very  severe  cases  of  lead  palsy,  combined  with 
vaginismus,  which  could  only  be  attributed  to  the  use  of  cosmetics 
containing  lead.  Lead  dyes  for  the  hair  are  now  used  very  exten- 
aively. 

A  specimen  of  a  colourless  fluid  used  at  the  present  time  for  the 
purpose  of  giving  dark  hair  the  fiishionable,  i.e.,  yellow  colour,  was 
submitted  to  me  for  analysis.  Very  much  to  my  surprise,  I  found 
it  to  consist  solely  of  peroxide  of  hydrogen,  or  oxygenated  water. 
Curiously  enough,  chlorine,  instead  of  bleaching  hair,  rather  darkens 
its  hue. 

The  Bulletin  de  VAcademie  Imperiale  de  Medicine,  February 
and  March,  1869,  contains  communications  from  Dr.  Ambroise 
Tardieu  on  the  poisonous  effects  of  the  new  dye  termed  coraline. 
He  states  that  it  should  not  be  employed  for  the  purpose  of  dyeing 
articles  of  clothing  which  are  intended  to  be  worn  next  the  skin. 
The  author  had  satisfied  himself  that  this  pigment  was  frequently 
absorbed  by  the  skin,  on  which  it  produced  **  characteristic  erup- 
tions." Dr.  Tardieu  also  directs  attention  to  the  fact  that  aniline 
and  others  of  the  new  dyes,  and  even  cochineal  red,  often  contain 
notable  quantities  of  arsenic,  mercury,  and  lead.  According  to 
Tardieu,  coraline  red  may  be  distinguished  from  the  other  red  dyes 
by  the  following  tests : — It  does  not  dissolve  in  cold  water ;  it 
gives  up  a  little  of  its  colour  to  boiling  water,  but  it  is  rapidly  and 
completely  decolorized  by  boiling  alcohol.  It  is  not  afiected  by 
alkalies,  but  acids  precipitate  the  colouring  matter  in  the  form  of 
brown  flakes. 

M.  Eoussin  has  also  experimented  with  coraline  red,  and  ob- 
tained results  similar  to  those  arrived  at  by  Tardieu  ;  but  the 
conclusions  of  both  are  called  in  question  {Journal  de  Fharmacie 
et  de  Chimiet  August,  1869)  by  M.  Landrin,  a  veterinarian. 
This  gentleman  experimented  upon  some  of  the  lower  animals, 
and  found  that  they  did  not  absorb  solution  of  coraline  through 
their  skins ;  and  that  this  substance  administered  by  the  mouth 
and  by  the  hypodermic  method  did  not  produce  eflects  which 
would  justify  its  being  termed  a  poison. 

The  numbers  of  the  Journal  of  Cutaneous  Medicine  for  July 
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and  October,  1869,  cod  tain  the  particulars  of  seyeral  cases  of 
dermatitis  produced  by  coloured  stockings,  and  two  undoubted 
cases  of  this  kind  have  come  under  ray  notice. 


CHAPTER  XXIL 

HYGIENE  OF  IRISH  TOWNS. 

The  condition  of  most  Irish  towns  is  anything  but  favour- 
able to  the  maintenance  of  health  and  prolongation  of  life.     The 
streets    are    not    properly    cleansed,    and   they    are   frequently 
too  narrow.     The  houses  are  often  not  supplied  with  yards  or 
gardens,  front  or  rear.     In  the  poorer  quarters  they  are  generally 
overcrowded,  out  of  repair,  and  filthy.     Even  in  houses  w4iere  the 
better  portion  of  the  lowest  classes  liVe,  the  accommodation  is 
defective  and  a  disregard  of  cleanliness  conspicuous.     In  the  open 
country  the  dwellings  of  the  labourers  are  quite  as  bad  as  the 
tenement  houi^es  of  town  purlieus.     I  have  seen  a  large  family 
occupy  a  single  room,  in  which  the  fowl  and  pigs  and  calves  were 
housed,  and  in  which  dairy  operations  were  carried  on — the  milk 
pan  being  placed  under  this  bed  (the  only  secure  place),  to  throw 
up  its  cream.     Dr.  Tucker,  Medical  Officer  of  Health  for  Sligo, 
states  of  a  cabin  occupied  by  a  nobleman's  tenant:     '*  It  was  about 
12  feet  wide   and    24   feet   long.     The    domestic  circle,   happy 
family,  or  menagerie,  that  dwelt  therein  consisted  of  a  sick  man, 
his  wife,  four  daughters,  one  son,  three  cows,  one  horse,  two  calves, 
two  pigs,  and  poultry,  all  in  one  common  undivided  house,  no 
partition  ;  generally  the  pigs  dwelt  beneath  the  bed,  the  people  in 
them,  and  the  poultry  over  head.     They  can  enjoy  the  prospect  of 
bacon  and  chickens,  which  they  seldom  taste."    Although  there 
are  still  thousands  of  one-roomed  dwellings  in  Ireland,  yet  it  is 
satisfactory  to  learn  that  each  decennial  census  shows  a  steady 
decrease  in  the  relative  numbers.     With  respect  to  families,  there 
is  no  law  to  compel  the  separation  of  their  unmarried  males  and 
female  members.     In  towns  of  more  than  3,000  inhabitants,  and 
which  are  placed  under  the  provisions  of  the  Improvement  Act  of 
1854,  the  lodging-houses  may  be  inspected,  and  regulated  in  refe- 
rence to  ventilation,  overcrowding,  privy  accommodation,  separa- 
tion of  the  sexes,  &c.  The  thirty-tilth  section  of  the  Sanitary  Act  of 
1866  enables  urban  sanitary  authorities  to  prescribe  rules  (subject 
to  the  approval  of  the  Local  Government  Board)  for  the  tenement 
houses.    The  following  rules  are  those  in  force  in  the  case  of  the 
9,000  tenement  houses  of  Dublin. 

£very  house  or  part  of  a  house  let  in  lodgings,  or  occopied  by 
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members  of  more  than  one  family,  shall  be  subject  to  the  following 
regulations : — 

I.  That  no  greater  number  of  persons  shall  occupy  any  room  in 
any  such  house  than  can  be  accommodated  with  300  cubic  feet  of 
space  for  each  (for  example,  a  room  1 0  feet  high,  1 5  feet  long, 
and  10  feet  wide,  contains  1,500  cubic  feet  of  space,  and  may 
therefore  accommodate  5  persons). 

II.  That  said  authority,  or  any  of  its  officers,  may  enter  and 
inspect  any  such  bouses,  or  any  apartments  or  appurteoances 
thereof,  without  let  or  hindrance,  between  the  hours  of  10  a.m.  and 
4  P.M.,  for  the  purpose  of  carrying  into  effect  these  regulations  and 
the  provisions  of  said  act,  or  in  special  cases  at  any  other  time,  upon 
the  signed  requisition  of  the  chairman  of  the  committee  of  said 
authority,  by  vote  of  the  committee  and  not  otherwise  ;  and  may 
inspect  and  measure  the  dimensions  of  each  room,  and  affix  on  the 
door  thereof  a  description  of  the  cubic  contents  of  such  room,  in  a 
form  to  be  provided  by  such  authority,  and  any  removal  or  deface- 
ment of  such  certificate  shall  be  deemed  a  breach  of  these  regu- 
lations. 

III.  That  the  owner  of  every  such  house  shall  have  supplied 
thereto  a  properly-constructed  ashpit  and  privy,  or  water-closet,  or 
privies  or  water-closets  sufficient  to  accommodate  the  inhabitants 
thereof,  and  a  properly-trapped  house-drain  communicating  with 
the  main  sewer  (if  any  within  100  feet  from  such  house),  and  if  no 
such  main  sewer,  then  with  a  proper  cesspool ;  and  shall  cause 
privies,  water-closets,  ashpits,  cesspools,  and  house-drain  to  be 
kept  cleansed  and  in  proper  repair,  and  shall  also  provide  for  each 
such  house  a  sufficient  supply  of  pure  water ;  and  keep  the  roof, 
external  walls,  and  ciiimneys  of  such  house  in  reasonable  repair, 
impervious  to  wet ;  and  shall  cause  each  window  of  such  house  to 
be  made  capable  of  being  opened  from  the  top,  or  raised  from  the 
bottom,  or  otherwise  opened  to  the  extent  of  tbe  half  of  each  sash, 
and  shall  cause  the  entrance  and  hall,  rooms,  stair- cases,  and  lobbies 
thereof  to  be  put  and  kept  in  good  repair,  and  in  a  cleanly  and 
ventilated  state ;  and  no  room  shall  be  let  or  used  as  a  sleeping 
apartment  unless  it  shall  have  at  least  one  window  ;  and  all  yards, 
balls,  staircases,  passages,  and  rooms  not  papered  or  oil-paiuted,  he 
shall  cause  to  be  lime- washed  at  least  every  six  months.  Within 
the  provisions  of  this  regulation  the  word  owner  shall  mean  the 
peroon  or  persons  who  for  .the  time  being  shall  be  in  receipt  of  the 
rents  of  tbe  lodgers  or  other  occupiers  of  such  premises. 

IV.  That  no  occupant  residing  in  any  such  house,  nor  any  other 
person,  shall  throw  from  any  wiudow  or  other  opening  to  or  upon 
any  roof,  shed,  yard,  passage,  or  street,  any  water,  foul  liquid,  or 
other  offensive  matter  or  thing,  or  shall  throw  or  drop  same  in  or 
upon  any  common  entrance,  stair-case,  lobby,  street,  or  place  other 
than  that  provided  for  the  proper  deposit  thereof,  and  every  occu- 
paut  or  other  person  shall  so  use  any  requisite  in  or  appurtenant 
to  any  such  house  as  not  to  injure  or  break  same,  or  render  ineffec- 
tive, or  put  same  out  of  order. 
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y.  For  eyerj  offence  against  any  of  these  regulationt,  or  anj 
portion  thereof,  the  party  so  offending  is  hereby  sabjeeted  to  a 
penalty  of  not  more  than  408.  for  any  one  offence,  with  an  addi- 
tional penalty  not  exceeding  208.  for  every  day  during  which  a 
default  in  obeying  such  regulation  may  continue,  and  such 
penalties  shall  be  levied,  recovered,  and  applied  as  is  provided  bj 
said  act. 

YL  That  the  said  authority  may,  with  the  consent  of  the  Lord 
Lieutenant'  in  Council,  vary,  alter,  amend,  add  to,  or  rescind  in 
part  or  in  the  whole  any  of  the  foregoing  regulations  as  may  from 
time  to  time  be  deemed  expedient. 

The  Artisans  and  Labourers'  Dwellings  Act,  1668,  enables  local 
authorities  to  cause  these  dwellings  to  be  kept  in  repair,  shut  up  or 
demolished,  according:  to  their  condition,  and  on  order  from  the  courts 
of  law.  They  may  also  borrow  money  from  the  Board  of  Works  for 
the  purpose  of  carrying  out  the  provisions  of  this  act.  Through  the 
benevolence  of  the  late  Mr.  Peabody,  large  blocks  of  convenient 
dwellings  for  the  working  classes  have  been  erected  in  London  ; 
and  companies  and  individuals  have  provided  similar  structures  in 
other  towns — Dublin,  for  example-^with  similar  healthful,  con- 
venient, and  cheap  dwellings.  They  are,  however,  as  yet  only 
few  and  far  between  ;  and  of  the  100,000  dwellers  in  the  tene- 
ment houses  of  Dublin,  not  1  in  500  is  located  in  the  model 
lodging-houses.  The  local  authorities  have  power  to  provide 
dwellings  for  the  working  classes  under  the  provisions  of  29  and 
30  Vic,  c.  44. 

Parks  and  Recreation  Grounds, — ^The  Public  Parks  Act 
(Ireland),  18(i9 — (.'^2  and  33  Vic,  c.  28) — enables  the  governing 
body  of  any  town  exceeding  6,000  in  population  to  provide  public 
parks  for  the  use  of  the  inhabitants.  It  is  to  be  hoped  that' this 
act  may  be  generally  put  into  force ;  for  undoubtedly  it  is  desirable 
that  those  who  live  in  crowded  houses  and  narrow  streets  and 
courts  should  occasionally  be  able  to  *'  breathe  a  little  fresh  air" 
in  a  cheerful  place.  Children's  recreation  grounds  should,  of 
course,  be  in  or  close  to  the  town,  otherwise  they  could  not  be 
much  used  by  the  younger  children. 

Disposal  of  the  Dead* — It  has  recently  been  proposed  to  bum 
(cremate)  the  bodies  of  the  dead,  instead  of  consigning  them  to 
the  earth.  The  plan  proposed,  and,  in  a  few  cases,  carried  out  (as 
lately  at  Dresden)  is  to  place  the  body  in  an  iron  open  coffin  aod 
reduce  it  to  ashes  by  means  of  a  hot  blast  of  1,000^  Fahr.  The 
volatile  matters  given  off  during  cremation  are  to  be  passed 
through  a  furnace  and  therein  completely  burnt.  It  is  probable 
that  cremation  may  shortly  come  into  use  in  many  cities. 

Before  the  practice  of  intramural  interments  was  prohibited  by 
the  legislature,  the  condition  of  many  of  the  burial  places  in  towns 
was  shocking  in  the  extreme.     SSo  numerous  had  been  the  inter 
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ments  in  some  of  the  LfOndon  churchyards,  that  the  surface  soil 
was  almost  wholly  composed  of  human  remains.  According  to 
the  present  state  of  the  law,  no  interment  can  take  place  within 
two  miles  of  the  metropolis.  In  Dublin,  intramurial  burials  are 
▼erj  rare.  There  are  three  cemeteries  situated  in  the  immediate 
▼icinitj  of  the  city,  and  every  precaution  is  adopted  to  prevent 
them  from  polluting  the  atmosphere.  I  wish  I  could  speak  so 
£ay6rably  of  the  state  of  the  burial  places  in  other  parts  of  Ireland ; 
but,  unfortunately,  many  of  them — especially  in  the  smaller  towns 
— are  in  a  most  neglected  condition.  I  have  seen  graveyards 
where  the  relics  of  poor  mortality  met  the  eye  in  every  direction, 
and  where  two  or  three  inches  of  clay  were  considered  a  sufficient 
covering  for  the  tenement  of  the  dead. 

Although  badly  kept  and  overcrowded  graveyards  are  serious 
nuisances,  still,  when  cemeteries  are  properly  managed,  I  do  not 
think  they  are  at  all  injurious  to  the  public  health. 

Cemeteries  should,  undoubtedly,  be  placed  outside  of  towns, 
and  also  under  the  management,  or  at  least  constant  supervision, 
of  the  local  sanitary  authorities.  If  they  are  properly  managed, 
there  is  no  reason  why  they  should  prove  injurious  to  public 
health.  Let  us  assume  the  case  of  a  cemetery  of  three  acres :  the 
graves  varying  from  5  to  8  feet  in  depth  and  the  interments 
averaging  100  per  annum.  As  the  greater  number  of  persons 
interred  are  children,  and  as  adults  are  usually  greatly  emaciated 
before  death,  the  average  weight  of  corpses  is  probably  not  more  than 
50  lbs.  If  we  assume  that  the  absorbent  soil  of  the  cemetery  is  only 
8  feet  deep,  then  3  acres  of  it  weigh  2,650,000  lbs.,  and  annually 
receive  5,000  lbs.  weight  of  human  remains,  or  0*1825  per  cent, 
of  the  weight  of  the  soil.  It  must,  however,  be  borne  in  mind, 
that  more  than  four-fifths  of  this  animal  matter  consist  of  water 
and  eartby  and  saline  substances,  so  that,  in  fact,  only  about 
1,000  lbs.  of  dry  organic  matter,  capable  of  oeing  converted  into 
gases,  are  annually  placed  in  the  soil.  Small  as  this  quantity  of  animal 
matter  is,  if  it  were  allowed  to  accumulate  in  the  soil,  it  would,  after  a 
few  years  acquire  dangerous  proportions;  but  it  becomes  re-organised 
into  vegetable  forms,  or  in  an  altered  and  harmless  state  is  carried  off 
in  the  drainage.  If  the  graves  were  covered  with  grass  the  crop 
woald  amount  to  about  12  tons  yearly  ;  but  as  the  graves  would  be 
frequently  opened,  I  shall  assume  that  only  3  tons  of  grass  are 
obtained.  The  proportion  of  decomposible  matter  in  grass  varies 
from  20  to  35  per  cent.  Let  us  say  that  in  the  cemetery  it  con- 
tains 20  to  35  per  cent.,  from  which  it  follows  that  there  are 
annually  removed  from  the  cemetery  1,680  lbs.  weight  of  (dry) 
vegetable  organic  matter,  whilst  it  receives  in  the  same  period 
1,000  lbs.  of  (dry)  animal  organic  matter.  The  decay  of  the 
coffins  is  not  productive  of  any  injurious  effect  upon  the  atmos- 
phere. Thus  it  is  evident  that  the  vegetable  matter  removed  in 
the  form  of  grass  from  the  cemetery  carries  off  from  it  a  greater 
amount  of  organic  matter  than  the  soil  receives  in  the  form  of  ani« 
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mal  matter.  A  beavilj  manured  field  would  receive  at  a  single 
application  a  much  larger  quantity  of  organic  matter  than  wovdd 
be  deposited  in  such  a  cemetery  as  I  have  described  in  a  year. 
Forty  tons  of  stable  dung  in  a  state  of  decomposition  are  often 
spread  over  an  acre  of  arable  land ;  such  an  application  would  con- 
tain five  or  six  times  as  much  (dry)  organic  matter  as  a  well  kept 
cemetery  would  yearly  receive.  Any  burial  ground  which  la 
over-crowded  and  dangerous  to  health  may  be  closed  by  an  order 
of  the  Local  Government  Board ;  before  whose  Inspector  evidence 
as  to  the  state  of  the  place  must  be  given — 19  &  20  Vic,  c.  98,  and 
23  &  24  Vic^  c.  76,  relate  wholly  to  the  burial  of  the  dead  in  Ire- 
land. Sections  5  and  6  of  Vict.  11  &  12,  c.  65 ^  are  incorporated 
with  the  first  of  the  former  acts,  as  are  also  sections  65  to  74» 
10  Vict,  c.  16,  and  sections  26,  82,  and  33  Vict,  c  42,  Irish 
Church  Dis-establishment  Act. 


CHAPTER  XXIII. 

EXERCISE— BATHING— CLOTHING. 

Exercise. — ^Persons  whose  occupations  compel  them  to  lead 
sedentary  lives  are  not  in  general  so  vigorous  or  long-lived  as 
those  whose  pursuits  are  of  an  active  kind.  Exercise  promotes 
rapid  changes  in  the  composition  of  the  tissues,  and  therefore  in- 
creases the  desire  for  food.  It  causes  a  copious  exhalation  of 
moisture,  which  stimulates  the  functions  of  the  skin.  Under  its 
^  influence  the  muscles  increase  in  size  and  power.  Dr.  Edward 
Smith  has  determined  the  effect  of  exercise  upon  respiration* 
Some  of  his  results  are  shown  in  the  table. 

latie  skoiving  the  relative  quantities  of  air  breathed  hy  a  man  tmder  dijferttU 


eonditiont. 

Lying  down 

...     too 

Walking  3  miles  per 

hour 

••• 

322 

Sitting               

...    ii8 

>»       4             i» 

••• 

500 

Standing           

-    133 

Running  6            „ 

700 

Sinking  or  Reading  aloud 
Walking  i  mile  per  hour 

...     126 

Rowing 

•  •• 

•  •  • 

333 

...     120 

Riding  (trotting) 

•  •• 

•  •• 

40$ 

„        2  miles  per  hoar 

...    276 

Swimming 

•  •• 

•  •    a 

550 

Walking  in  the  open  air  is  very  healthful,  more  especially  if  the 
pedestrian  select  a  new  route  for  each  ramble.  When  exercising 
the  body,  the  mind  should  not,  if  possible,  be  allowed  to  dwell  upon 
the  cares  and  anxieties  of  business ;  but  it  is  difficult  to  acconi- 
plish  this  object,  if  the  daily  walk  reveals  nothing  new  to  attract 
the  attention.    How  diflerent  is  the  sensation  experienced  during 
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a  saunter  by  the  sea-side,  through  fields,  a  large  park,  or  even 
amongst  the  suburban  avenues,  with  their  semi- rural  appear- 
ance, from  the  melancholy  feeling  with  which  we  take  a 
prescribed  walk  up  and  down  a  dull  street  or  round  a  city  square  ? 
A  walk  of  twenty  miles  is  equal  to  a  day's  hard  work.  Those 
whose  occupations  confine  them  to  the  house  should  walk  at  least 
thre6  miles  daily.  The  mind  and  body  cannot  simultaneously  be 
fully  worked ;  therefore  those  whose  occupations  require  a  large 
expenditure  of  brain  power  should  not  take  excessive  exercise — 
they  should  not  walk  more  than  five  or  six  miles  a  day.  It  is  only 
in  walking  that  women  can  at  all  approach  men  in  developing 
motive  power.  I  have  known  a  small  and  delicately-formed 
lady  to  take  walks  of  from  twelve  to  twenty  miles  without  suffer- 
ing from  over-fatigue.  She  had  gradually  disciplined  her  muscles 
to  the  healthful  exercise.  This  kind  of  exercise  is  of  so  gentle  a 
character  that  it  is  peculiarly  suited  to  the  weaker  sex ;  and  if 
they  take  it  regularly,  they  will  find  a  decided  improvement  in 
health  and  strength.  Pedestrians  should  not  be  overclad,  nor 
should  their  clothes  prevent  the  free  play  of  the  muscles.  When 
walking,  our  comfort  depends,  in  no  small  degree,  upon  the  kind 
of  shoes  or  boots  which  we  wear.  The  vanity  which  induces 
people  to  squeeze  their  feet  into  tight  boots  is  a  common  preven- 
tive of  healthy  exercise.  How  can  a  person  afflicted  with  corns  or 
bunions  enjoy  a  walk  ? 

Swimming,  rowing,  and  riding  on  horseback  are  all  excellent 
kinds  of  exercise ;  so  also  would  be  dancing,  were  it  not  usually 
performed  in  the  vitiated  air  of  the  crowded  ball-room.  The 
dances  termed  **  fast"  are,  indeed,  a  little  too  fast ;  they  overheat 
the  body  and  produce  too  rapid  an  acceleration  of  the  heart's 
action.  Gymnastics  are  now  practised  in  nearly  all  boys'  schools  ; 
but  they  have  not  come  into  general  use  in  girls',  where  they  are 
more  required.  Boys,  during  playhours,  indulge  in  various  past- 
times  of  an  active  character ;  but  the  outdoor  exercise  of  boarding- 
school  girls  is  too  often  confined  to  marching  in  formal  procession, 
marshalled  by  a  governess,  through  dull  streets  or  roads.  I 
have  already  stated  that  monotonous  exercise  is  the  least  bene- 
ficial, and  we  would,  therefore,  strongly  urge  the  necessity  for 
having  playgrounds  attached  to  girls'  schools.  There  are  excel- 
lent games  in  which  girls,  and  indeed  women  also,  could  join 
without  incurring  the  charge  of  unsexing  themselves.  Croquet 
is  an  admirable  exercise — not  too  violent,  but  just  sufficiently 
active  to  cause  a  healthy  play  of  the  muscles ;  besides,  it  induces 
the  performers  to  remain  in  the  open  air.  Every  kind  of  moderate 
exercise  which  involves  no  breach  of  feminine  propriety  should  be 
encouraged  amongst  girls. 

Running,  leaping,  and  throwing  heavy  weights  are  very  severe 
forms  of  exercise ;  and  if  practised  with  a  view  to  competition,  we 
doubt  if  they  are  not,  on  the  whole,  injurious  rather  than  benefi- 
eiaL     When  the  pulse  rises  to  120,  the  exercise  should  be  diacon- 
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tinued,  at  least  for  a  time.  More  than  one  case  of  ruined  healthy 
the  result  of  excessive  gymnastic  exercises,  has  come  under  my 
own  observation.  The  athletes  of  ancient  Greece  and  Rome  were 
a  very  short-lived  class  ;  and  the  same  may  be  said  of  the  modem 
prizefighters,  professional  pedestrians,  and  acrobats.  Cricket  is  a 
game  which  does  not  overstrain  the  muscles,  and  I  would  tbere- 
foTQ  recommend  it  before  all  others.  Rifle  shooting  is  a  capital 
exercise,  and  so  also  are  nearly  all  kinds  of  rural  sports.  Violent 
or  prolonged  exertion  of  any  kind  should  never  be  undertaken 
without  previous  preparation,  or  training ;  for  otherwise  the  heart 
and  other  muscles  might  sustain  permanent  injury. 

In  training  for  any  kind  of  severe  exercise,  great  attention  must 
be  paid  to  diet  and  to  the  habits  of  every-day  life.  Early  rising, 
regularity  in  eating,  and  perfect  cleanliness  of  the  skin,  are  impor- 
tant points.  An  animal  diet  is  preferable  to  a  vegetable  regimen, 
and  the  meat  should  be  easily  digestible,  and  not  over  fat.  Starches, 
being  somewhat  difficult  of  digestion,  should  be  sparingly  used. 
Alcohol,  tobacco,  and  snuff  are  inadmissible,  but  tea  and  coffee  may 
be  used  in  moderation.  A  complete  bath  should  be  taken  at  least 
once  a  day,  and  the  surface  of  the  skin  subjected  to  friction.  Eight 
hours'  sleep  will  not  be  too  long.  Much  exercise  is  not  desirable 
before  breakfast,  because  at  that  time  the  stomach  is  without  food; 
but  that  meal  should  be  taken  as  early  as  possible.  Many  persons 
practise  severe  exercise  for  a  few  days  or  weeks,  and  then  abandon 
all  active  habits  for  perhaps  a  few  months.  This  is  what  might 
be  well  termed  the  intemperance  of  exercise.  Regularity  in  the 
motions  of  the  body,  as  in  everything  else,  is  desirable ;  and  men 
should  always  be  in  sufficient  training  to  enable  them  to  take  a  long 
walk,  or  to  play  a  good  game  of  cricket,  with  the  certainty  that 
they  would  not  suffer  from  muscular  pains  on  the  following  day. 

The  mind,  like  the  body,  can  be  overworked  and  underworked. 
A  large  class  of  persons  never  dream  of  giving  their  brains  a  holi- 
day, but  work  them  incessantly,  until  the  springs  of  life  utterly 
fail.  Some  of  these  persons  often  attain  to  an  advanced  age,  but 
a  large  proportion  of  them  prematurely  exhaust  their  intellectual 
powers.  Insanity  and  paralysis  are  the  most  usual  results  of  ex- 
cessive mental  labour.  For  intellectual  workers  physical  exercise 
IS  absolutely  necessary,  and  it  should  be  of  that  kind  which  least 
engages  the  reflective  faculties.  Men  occupied  in  office  work  of  a 
merely  routine  character  may  safely  play  the  most  scientific  game 
of  chess,  or  read  the  most  ponderous  articles  in  the  driest  numbers 
of  the  Quarterly  Review ;  but  for  statesmen,  overworked  public 
functionaries,  barristers,  physicians,  and,  in  a  word,  all  who  have 
hard  brain  work  to  perform,  the  study  of  **  light"  literature  is  the 
only  safe  intellectual  stimulus  during  their  leisure  hours.  It  is 
stated  that  the  late  Sir  Robert  Peel  made  it  a  practice  to  read 
some  light  literature  after  passing  fatiguing  nights  in  the  House 
of  Commons,  and  thereby  relieved  himself  of  some  of  the  weight 
of  cares  which  otherwise  might  have  banished  sleep  from  his 
pillow. 
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Bath$  and  Wash-houses, — It  would  be  desirable  if  the  working 
classes  could  procure  a  cold  bath  for  a  halfpenny,  and  a  warm  one 
(with  soap  in  either  case)  for  2d.  If  baths  for  this  purpose  were 
erected  in  the  more  densely  populated  districts,  they  would,  no 
doubt,  be  generally  used.  I  fear  public  wash-houses  would  not, 
in  Ireland,  be  so  frequently  taken  advantage  of,  judging  from  past 
experience. 

The  connection  which  exists  between  public  bathing  and^the 
rate  of  mortality  has  recently  been  pointed  out  by  Dr.  J.  Griffiths, 
Medical  Officer  of  Health  for  Sheffield.  During  the  winter  months 
the  public  baths  of  that  town  are  not  much  used,  although  in  the 
summer  months  they  are  largely  taken  advantage  of.  As  most 
likely  few  visitors  to  the  baths  have  accommodation  for  bathing  at 
their  own  houses,  the  inference  is  that  those  large  numbers  of 
people  who  bathe  frequently  in  warm  weather  remain  unwashed 
daring  the  cold  weather.  With  a  view  to  elucidate  the  result  of 
this  want  of  cleanliness,  tables  were  prepared,  and  with  the  follow- 
ing results : — 

For  five  of  the  coldest  months  of  the  year  1871,  with  the  mean 
temperature  31*9  degrees,  the  bathers  numbered  996,  and  the 
number  of  deaths  in  the  same  period  723  ;  whilst  during  the  five 
hottest  weeks,  with  summer  diseases  prevalent,  with  a  temperature 
of  62-34  and  20,200  bathers,  the  deaths  numbered  708  only.  In 
1872,  for  the  corresponding  period  (Qve  weeks),  with  a  mean  tem- 
]>erature  of  30  degrees,  there  were  1,801  bathers,  and  623  deaths  ; 
daring  the  warm  weather,  when  the  temperature  was  65*34  and 
18,147  bathers,  the  deaths  were  697.  In  1873  the  figures  were  at 
33*98  degrees  Fahr.,  1,970  bathers,  and  636  deaths;  and  at  61*7 
degrees  of  heat,  18,463  bathers,  and  mortality  654. 

When  the  skin  becomes  diseased,  the  work  which  it  performs  is, 
to  some  extent,  thrown  upon  the  lungs  and  kidneys,  which  are 
often  found  unable  to  accomplish  the  increased  labour,  and,  there- 
fore, also  become  diseased,  either  in  their  structure  or  functions. 
A  common  cause  of  the  disordered  functions  of  the  skin  is  inatten- 
tion to  personal  cleanliness.  If  the  body  be  not  thoroughly  washed, 
the  pores  become  filled  with  the  saline  and  semi-organized  matters 
which  form  the  solid  constituents  of  the  perspiration.  Diminished 
perspiration  produces  many  kinds  of  skin  diseases,  more  especially 
those  eruptions  termed  pimples;  and  the  blood,  not  being  perfectly 
freed  from  the  effete  matters  it  contains,  becomes  an  unhealthy  fluid, 
and  is  liable  to  produce  fever  and  various  other  maladies.  Mere 
contact  with  water  is  not  sufficient  to  preserve  the  skin  in  a  healthy 
state— soap  must  be  liberally  employed,  so  that  the  fatty  exudations 
from  the  sebaceous  follicles  may  be  dissolved  and  removed.  The 
scarf  skin,  undergoing  incessant  friction,  rapidly  breaks  into  dust, 
or*"  dandriff*."  This  dust  also  helps  to  fill  up  the  pores,  but  it 
yields  to  the  action  of  soap,  and  may,  to  a  great  extent,  be  got  rid 
of  by  the  use  of  the  flesh  brush  and  coarse  towel,  or  '*  huckaback." 
Those  who  desire  a  soft,  clear,  and  healthy  skin  are  most  likely  to 
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obtain  their  wishes  by  washing  it  frequently — the  best  cosmetic  ii 
soft  water. 

A  complete  bath  should  be  taken  daily,  or,  at .  least,  the  whole 
surface  of  the  body  should  be  well  sponged  with  soap  and  water. 
A  hard  white  soap,  without  an  excess  of  alkali,  is  the  best  kind  to 
use*     Considerable  friction  may  be  employed,  so  as  to  get  rid  of 
the  worn-out  cuticle,  and  to  cause  the  blood  to  circulate  briskly 
through  the  true  skin,  thereby  stimulating  its  functions.     Warm 
baths  cleanse  the  body  better  than  cold  water ;  but  they  are  not 
80  bracing,  and  are  much  better  adapted  to  a  state  of  disease  than 
to  that  of  health.     Nothing  is  more  invigorating  than   the  cold 
bath ;  but  in  severe  wintry  weather,  and  especially  in  the  case  of 
children  and  delicate  persons,  the  temperature  of  the  bath  may  be 
temperate  or  nearly  tepid.     A  bath  in  the  sea^hould  not  be  taken 
more  than  once  daily,  and  never  immediately  after  a  meal.     Sea- 
bathing is  very  invigorating.     It  promotes  appetite,  strengthens 
the  muscles,  and  increases  the  capability  of  enduring  fatigue.     It 
rarely  fails  to  prove  useful  in  the  case  of  chlorotic  girls  and  scro- 
fulous children.     The  best  time  to  take  a  sea  bath  is  when  the 
body  is  moderately  warm  ;  for  if  the  circulation  be  feeble,  cramps 
may  occur ;  and  if  the  body  be  too  highly  heated,  the  sudden 
change  of  temperature  may  cause  injurious  effects.     A  prolonged 
sea  bath  lowers  the  temperature  of  the  body,  and  often  occasions 
cramps  ;  five  or  ten  minutes'  immersion  is  sufficiently  long.     On 
emerging  from  the  sea  a  roseate  hue  should  pervade  the  surface  of 
the  body — a  pale  bluish  colour  indicating  that  the  bath  has  been 
too  long  a  one.     Dressing  should  be  performed  as  expeditiously  as 
possible,  and  a  brisk  walk  will  cause  the  circulation  of  \the  blood 
to  proceed  vigorously.      In  the  case  of  delicate  persons  a  mere 
plunge  into  the  sea  will  often  be  found  sufficient  to  produce  a 
healthy  reaction. 

The  Turkish  bath  is  admirably  adapted  for  the  treatment  of 
various  diseases,  but  only  under  medical  advice ;  for  there  are 
maladies  that  are  aggravated  rather  than  benefited  by  its  use.  In 
health  it  is  found  beneficial  to  most  people  who  use  it ;  but  very 
weakly  persons,  and  those  of  full  habit,  should  be  cautious  in 
exposing  themselves  to  the  extreme  variation  of  temperature 
which  distinguishes  the  Turkish  bath.  When  the  perspiration  is 
checked,  that  function  is  often  restored  by  the  use  of  the  Turkish 
bath ;  and  if  the  shampooing  process  be  gone  through,  the  amount 
of  scarf  skin  removed  will  prove  how  thoroughly  the  sweat^ducts 
have  been  cleansed. 

The  following  admirable  lines  written  by  Sir  Alfred  Power, 
Vice-President  of  the  Local  Government  Board  of  Ireland,  express 
forcibly  the  necessity  of  taking  proper  care  of  the  skin : — 
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?RECAUTIONARY  HINTS  ON  THE  THREATENED  APPROACH 

OF  CHOLERA. 
The  Skin. 

There's  a  skin  without  and  a  skin  within, 

A  covering  skin  and  a  lining  skin  ; 

But  the  skin  within  is  the  skin  without 

Doubled  inwards,  and  carried  completelj  thronghont 

The  palate,  the  nostrils,  the  windpipe,  and  throat 
Are  all  of  them  lined  with  this  inner  coat ; 
Which  through  every  part  is  made  to  extend — 
Lungs,  liver,  and  bowels,  from  end  to  end. 

The  outside  skin  is  a  marvellous  plan 
For  exuding  the  dregs  of  the  flesh  of  man ; 
While  the  inner  extracts  from  the  food  and  the  air 
What  is  needed  the  waste  in  his  flesh  to  repair. 

While  it  goes  well  with  the  outside  skin 
Tou  may  feel  pretty  sure  all's  right  within  ; 
For  if  anything  puts  the  inner  skin  out 
Of  order  it  troubles  the  skin  without. 

The  Doctor,  you  know,  examines  your  tongua 
To  see  if  your  stomach  or  bowels  are  wrong ; 
If  he  feels  that  your  hand  is  hot  and  dry, 
He  is  able  to  tell  you  the  reason  why. 

Too  much  brandy,  whiskey,  or  gin 
Is  apt  to  disorder  the  skin  within  ; 
While,  if  dirty  or  dry,  the  skin  without 
Refuses  to  let  the  sweat  come  out 

Good  people  all !  have  a  care  of  your  skin, 
Both  that  without  and  that  within ; 
To  the  first  you'll  give  plenty  of  water  and  soap, 
To  the  last  little  else  beside  water,  we'll  hope. 

But  always  be  very  particular  where 
You  get  your  water,  your  food,  and  your  air  ; 
For  if  these  be  tainted,  or  rendered  impure. 
It  will  have  its  effect  on  your  blood— rbe  sure  1 

The  food  which  will  ever  for  you  be  the  best 
Is  that  you  like  most,  and  can  soonest  digest ; 
All  unripe  fruit  and  decaying  flesh 
Beware  of,  and  fish  that  is  not  very  fresh. 

Your  water,  transparent  and  pure  as  you  thinkit. 
Had  better  be  filtered  and  boird  ere  you  drink  it, 
Unless  you  know  surely  that  nothing  unsound 
Can  have  got  to  it  over  or  under  the  ground. 

But  of  all  things  the  most  I  would  have  yon  beware 
Of  breathing  the  poison  of  once  breathed  air ; 
When  in  bed,  whether  out  or  at  home  you  may  be, 
Always  open  your  window,  and  let  it  go  free. 
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With  clothing  and  exercise  keep  yourself  wann, 

And  change  your  clothes  qaicklj  if  drench'd  in  a  storm  ; 

For  a  cold  caught  by  chilling  the  outside  skin 

Flies  at  once  to  the  delicate  lining  within. 

All  yon  who  thus  kindly  take  care  of  your  skin, 
And  attend  to  its  wants  without  and  within, 
Need  never  of  Cholera  feel  any  fears, 
And  your  skin  may  last  you  a  hundred  years  ! 

Clothing, — The  raw  materials  from  which  clothing  is  made 
should  be  light,  bad  conductors  of  heat,  porous,  and  durable. 
Weight  for  weight,  wool  is  much  superior  to  cotton,  and  linen  is 
not  equal  to  calico,  with  respect  to  porosity  and  heat  retention. 
The  texture  of  woollen  cloths  can  hardly  be  too  fine.  A  flannel 
shirt,  though  perhaps  not  so  pleasant  to  wear  as  a  soil  cotton  one, 
is  more  healthj ;  for  in  winter  it  keeps  the  body  warmer,  and  in 
summer  it  absorbs  the  perspiration.  The  Bradford  and  Hull 
woollen  manufacturers  might  make  a  finer  and  thinner  fabric, 
adapted  for  inner  garments.  A  mixture  of  cotton  and  wool  might 
be  found  a  good  shirting  material.  In  only  one  respect  are  cotton 
and  linen  superior  to  wool,  and  that  is,  they  do  not  shrink  so  much 
under  the  action  of  soap  and  water.  India-rubber  clothing  pre- 
vents the  escape  of  perspiration,  and  should  only  be  worn  during 
severe  weather,  and  even  then  not  habitually.  Coats  made  from 
this  material  should  be  very  wide,  and  provided  with  ventilating 
gussets.  No  other  material  is  so  well  adapted  for  keeping  out  wet 
and  wind,  and  its  lightness  renders  it  superior  to  leather,  which  is 
so  excellent  a  protection  against  the  influence  of  rainy  and  tem- 
pestuous weather.  The  use  of  india-rubber  overalls  is  not  per- 
mitted, on  hygienic  grounds,  in  the  French  army,  and  they  are 
proscribed  amongst  the  London  postmen.  Furs  are  very  bad  con- 
ductors of  heat,  and  are  therefore  highly  prized  as  clothes  in  cold 
and  temperate  climates. 

During  infancy  and  childhood  nature  is  less  able  to  resist  exter- 
nal influences,  therefore  young  people  should  be  more  warmly  clad 
than  adults.  Ko  greater  mistake  can  be  committed  than  that  of 
allowing  the  limbs  of  tender  infants  to  be  bared  to  the  piercing 
blasts  of  winter,  from  the  absurd  notion  that  the  exposure 
"  hardens"  them.  I  have  often  thought  that  the  mother's  heart 
must  be  *'  hardened"  too,  when  she  could  look,  unmoved,  on  the 
poor  little  shivering  specimens  of  humanity,  returning,  with  pinched 
features  and  purple  limbs,  from  their  miserable  walk.  Is  it  cot 
almost  incredible  that  parents  will  insist  on  exposing  their  chil- 
dren, half-naked,  to  a  temperature  which  they  shrink  from 
encountering  themselves,  unless  when  well  protected  with  warm 
clothing  ?  Scotch  soldiers  who  wear  the  garb  of  the  Highlanders 
sufier  much  from  rheumatism,  owing  to  the  exposure  of  their  legs 
to  the  air ;  and  it  is  probable  that  the  tendency  to  this  disease, 
which  is  now  so  general  amongst  all  classes  of  society,  is,  to  some 
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extent,  the  result  of  defective  clothing.      Aged  persons  require 
extra  clothing. 

Men's  clothing  at  the  present  time  is  more  natural  than  women's 
apparel.  Their  tall  hat  is  a  warm  covering,  but  it  is  unsightly, 
and  prevents  evaporation  from  the  head.  Shoes,  as  a  general  rule, 
are  worn  too  tight,  and  as  a  necessary  consequence,  idmost  every 
one  is  troubled  with  corns,  bunions,  **  irregular  toe-nails,"  or  over- 
lapping and  disjointed  toes.  I  fear  the  feet  of  many  beautiful 
but  fashionable  ladies  would  not  bear  to  be  investigated  from  an 
flesthetical  point  of  view.  In  order  to  preserve  the  natural  form 
of  the  feet,  boots  should  have  low  and  broad  heels,  wide  toes,  and 
be  neither  too  large  nor  too  small  The  inner  line  of  the  shoe  or 
boot  should  be  perfectly  straight.  The  high-heeled  boots  now  so 
generally  worn  by  ladies  have  a  tendency  to  produce  atrophy  (or 
wasting)  of  the  muscles  of  the  leg,  whilst  they  cause  those  of  the 
ankles  to  become  thickened — results  not  at  all  to  be  desired.  Hard 
leather  often  produces  corns.  Patent  leather  prevents  the  evapo- 
ration of  moisture  from  the  feet,  and  is  liable  to  produce  tender- 
ness of  the  skin  and  other  disorders  of  the  feet.  In  the  act  of 
walking  the  foot  expands  from  one- sixteenth  to  the  one- tenth  of 
its  length,  and  its  lateral  expansion  is  even  greater.  The  measure 
of  the  foot  should  therefore  be  taken  when  the  weight  of  the  body 
rests  upon  it.  In  winter,  both  sexes  should  only  use  boots  pro- 
vided with  thick  soles. 

Females  are  often  insufficiently  clothed.  In  winter,  the  gossa- 
xner-like  ball-room  costume,  which  leaves  the  most  vital  regions  of 
the  body  exposed,  is  the  cause  of  many  maladies.  The  excessively 
small  bonnets  now  worn  answer  very  well  in  summer,  but  during 
cold  weather  they  afford  very  little  protection  t^  the  head  and  neck, 
and  are  probably  a  common  cause  of  neuralgia  and  of  rheuma- 
tism. Heavy  ornaments  on  the  head  are  injurious ;  and  the  pre- 
valent fashion  of  wearing  enormous  pads  of  false  hair,  to  augment 
the  natural  size  of  the  chignoHy  is  objectionable  for  several  reasons. 

Stays  laced  tightly  are  most  dangerous  in  the  case  of  girls  not 
fully  grown,  because  the  pressure  prevents  the  proper  develop- 
ment of  the  chest,  and  indeed  seriously  modifies  the  anatomy  of 
the  whole  trunk.  The  compression  of  the  waist  contracts  the 
volume  of  the  lower  part  of  the  lungs ;  the  diaphragm,  or  mem- 
brane that  separates  the  chest  from  the  stomach,  is  pushed  up 
higher  into  the  chest,  the  shoulder  blades  are  forced  back  upon 
the  spine,  and  the  size  of  the  stomach  is  diminished.  The  results 
of  these  serious  malformations  are  diminished  breathing  power 
and  impaired  digestion.  The  German  physiologist,  Soemmering, 
Las  enumerated  no  fewer  than  ninety-two  diseases  resulting  from 
tight  lacing.  The  practice  of  tight  lacing  is  not  nearly  so  preva- 
lent now  as  formerly ;  probably  because  it  has  been  discovered 
that  an  excessively  small  waist  is  unnatural  and  unbeautiful.  The 
Greek  and  Roman  women  wore  their  clothes  suspended  from  the 
shoulders ;  but  in  modem  times  nearly  the  whole  weight  of  the 
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apparel  of  females  is  sustained  by  a  girdle  placed  round  the  waist. 
The  modern  method  is,  on  physiological  grounds,  inferior  to  the 
classic  mode.  It  causes  great  pressure  to  be  applied  to  the  muscles 
of  the  chest,  the  back,  and  the  stomach,  by  which  their  develop- 
ment is  seriously  impeded,  and  their  healthy  action  greatly  inter- 
fered with.  This  malpractice-— of  wearing  the  clothes  in  such  a 
way  as  to  cause  a  constant  pressure  upon  the  body — ^produces,  in  a 
large  number  of  cases,  the  most  serious  structural  alterations  in 
most  of  the  important  internal  organs. 


CHAPTER  XXIV. 
FOOD  AND  DIETARIES. 


The  commercial  value  and  the  nutritive  value  of  foods  are  very 
different  things.     A  shilling's  worth  of  one  kind  of  food  may  con- 
tain more  actual  nutriment  than  is  present  in  a  pound's  worth  of 
another  variety.     High-priced  foods  owe  their  value  to  the  supe- 
riority of  their  flavour,  and,  but  to  a  less  extent,  to  their  rarity. 
Amongst  the  ordinary  foods  of  the  people  there   are,  however, 
considerable  variations  in  their  nutritive  properties  ;  and  chemists 
and  physiologists  are  endeavouring  to  determine  which  are  the 
animal  and  vegetable  substances  that  yield  the  largest  amount  of 
digestible  nutriment  at  the  smallest  cost.     The  solution  of  this 
problem  is  hampered  with  many  difficulties.     We  may^  of  course, 
analyse  the  different  foods,  and  ascertain  which  of  them  contain 
the  greatest  quantities  of  albuminous  matters,  fats,  and  other  ali- 
mental  principles ;  but  until  we  know  whether  or  not  these  ingre- 
dients are  capable  of  being  assimilated,  the  mere  percentages  of 
albuminoids  and  carbo-hydrates  in  foods  do  not  strictly  represent 
their  actual  nutrimental   value.      One  mode  of  estimating  the 
value  of  food  consists  in  determining  the  amount  of  heat  which  it 
gives  off  when  burned.     Heat  is  the  equivalent  of  motive  power ; 
and,  therefore,  the  food  which  evolves  the  most  heat  is  best  capable 
of  supplying  animal  heat  and  motive  power.     It  must,  however, 
be  borne  in  mind  that  unless  food  is  completely  digested  and 
utilized  in  the  animal  economy,  its  full  thermotic,  or  heat-produo 
ing  power  will  not  be  rendered  available.     Cellulose  is  contained 
in  vegetable  foods,  but  it  is  indigestible;  therefore,  although  it 
produces  a  large  amount  of  heat  when  burned  outside  of  the  body, 
it  cannot  be  got  to  burn  within  it.     Again,  the  albuminous  consti- 
tuents  of  food  are   not,   under    any   circumstances,   completely 
exhausted  of  their ybrce,  or  latent  heat  and  energy,  in  the  body ; 
for,  having  been  thoroughly  digested,  and  their  elements  in  new 
combinations  ejected  from  the  system,  these  latter  still  are  capable- 
of  being  burned.      Corrections  can.  however,  be  applied  in  the 
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case  of  the  albuminoids;  and  as  our  knowledge  of  the  relative 
digestibility  of  the  albuminoids,  fats,  and  carbo-hydrates  in  diffe- 
rent foods  is  by  no  means  limited,  we  are  enabled  to  make  a 
tolerably  accurate  estimate  of  the  absolute  and  relative  values  of 
foods  by  analysing  them,  and  determining  their  heat-giving  and 
force-producing  power. 

The  following  table,  constructed  by  Dr.  Letheby,  exhibits  the 
chemical  composition  of  the  more  important  food^  according  to 
the  most  recent  analyses : — 
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FranklancTs  Experiments^ 


The  available  carbon  consists  of  all  the  carbon  of  the  carbo- 
naceous constituents  of  the  food,  and  of  the  carbon  of  the  nitro- 
genous matter  after  deducting  the  carbon  of  Ihe  urea  which  is 
excreted,  100  parts  of  dry  nitrogenous  matter  yielding  31*23  urea. 

The  amount  of  heat  that  raises  the  temperature  of  one  pound  of 
water  1  deg.  Fah.  is  equivalent  to  the  mechanical  power  or  force 
that  raises  772  lbs.  one  foot  high,  or  one  pound  through  a  height  of 
772  feet.  Frankland  has  determined  the  amount  of  force  which 
different  foods  evolve  when  burned,  and  (by  calculation)  that 
produced  when  they  are  completely  utilised  in  the  body.  Some  of 
the  more  important  of  these  results  are  given  in  the  following 
table : — 
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•  •• 

88 

2138 

2138 

Potatoes 

... 

73 

2007 

1977 

Whiting 

•  •« 

80 

1791 

1569 

Bass*s  ale     ... 

•  *• 

88 

1536 

1536 

White  of  egg 

... 

86 

1328 

1143 

Milk 

... 

87 

1312 

1246 

Carrots 

... 

86 

1050 

1031 

Cabbage 

... 

89 

864 

834 

To  raise  1,000,000  lbs.  a  foot  high  is  an  extremely  hard  day's 
work  for  a  strong  man  ;  yet  the  force  necessary  for  the  accom- 
plishment of  this  labour  is  stored  up  in  700  grains,  or  somewhat 
less  than  1^  ounces  of  butter.  Heat  and  motive  power  are  wasted 
when  applied  by  means  of  mechanical  contrivances.  Not  a  tenth 
part  of  the  heat  generated  beneath  the  boiler  of  a  locomotive  is 
converted  into  available  mechanical  energy.  The  animal  mechan- 
ism contrived  by  divine  wisdom  is  that  in  which  heat  and  force  are 
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most  completely  economised,  yet  eyen  in  it  there  is  some  waste  of 
energy,  and  especially  of  the  materials  from  which  it  is  evolved. 
It  is  found  that,  practically,  food  yields  only  ahout  one-half  of  the 
force  which,  according  to  theory,  it  actually  contains.  The  internal 
movements  of  the  body — such  as  respiration  and  the  heart's  action 
— are  sustained  by  the  combustion  of  food  (or  of  the  blood  and  tissues 
into  which  it  is  converted),  and  in  the  case  of  an  adult  man  are 
daily  maintained  by  a  force  competent  to  raise  about  600,000  lbs. 
a  foot  high.  A  man  whose  daily  work  is  equivalent  to  the  raising 
of  400,000  lbs.  a  foot  high  will,  therefore,  use  6-lOths  of  the  force 
evolved  by  his  food  in  merely  sustaining  the  vital  functions  of  his 
body.  The  amount  of  energy  necessary  to  sustain  a  man  for 
twenty-four  hours  is  equal  to  the  force  set  free  by  the  combustion 
of  each  of  the  following  quantities  of  food  :— 

Food.  Ounces. 

Cabbago  ...  ...  ...  31  0 

.     Carrots  ...  ...  ...  25*6 

Milk  ...  ...  ...  21-2 

Potatoes  ...  ...  ...  18*4 

Lean  veal  ...  ...  ...  11*4 

Lean  beef  ...  ...  ...  9*3 

Lean  ham  ...  ...  ...  7*9 

Lump  sugar  ...  ...  ...  3*9 

Flour    ...  ...  ...  ...  3*5 

Feameal  ...  ...  ...  3*5 

Oatmeal  ...  ...  ...  3*4 

Butter  ...  ...  ...  1*8 

Liebig,  many  years  ago,  divided  foods  into  two  great  classes — the 
nitrogenous,  or  flesh-forming  principles,  and  the  non-nitrogenousy 
or  fat-forming  and  heat-giving  principles.  The  nitrogenous 
matters  repair  the  muscles,  which,  undergoing  incessant  changes, 
are  the  source  of  animal  motive  power,  or  energy.  The  non-nitro- 
genous serve  to  form  fat,  which,  when  oxidized,  or  slowly  burned, 
produces  the  heat  which  maintains  the  temperature  of  the  body. 
The  results  of  the  experiments  of  Voit,  Mayer,  Fick,  Wislicenus, 
E.  Smith,  Parkes,  Frankland,  Haughton,  and  others,  lead  to  the 
conclusion  that  the  non-nitrogenous  portion  of  our  food  is  the  chief 
source  of  muscular  force.  It  would  appear  that  during  activity 
the  muscles  grow  rather  than  waste,  but  after  exertion  there  is  a 
slightly  increased  excretion  of  nitrogen  from  them.  As  the  great 
bulk  of  our  food  is  made  up  of  non-nitrogenous  matter,  which  is 
also  in  general  the  most  digestible,  it  is  evident  that  upon  it  chiefly 
depends  the  production  of  both  heat  and  energy  within  our  bodies. 
Whether  or  not  the  food  must  be  converted  into  blood,  Inuscle,  or 
fat  before  it  is  available  for  the  production  of  heat  and  energy  is 
still  a  vexed  question.  It  is  most  probable  that  the  food  is  con- 
verted into  blood,  or  in  some  way  intimately  incorporated  with  that 
fluid ;  otherwise  it  is  difficult  to  conceive  how  the  force  it  contains 
could  be  applied  to  the  purposes  of  the  body. 
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NotwithfltaDding  the  valuable  researches  which  have  recentlj 
been  made  relative  to  this  subject,  I  believe  that  it  is  still  veiled 
in  great  obscurity.  It  is,  however,  very  probable  that  a  large 
proportion  of  the  motive  power  evolved  within  the  animal  mechan- 
ism is  derivable  from  the  disorganisation  of  the  carbo-hydrates 
and  fats  of  food,  or  of  the  tissue  into  which  they  are  converted. 
Still,  we  can  easily  conceive  that  if  the  non-nitrogenous  elements 
of  food  be  deficient,  whilst  the  albuminoids  are  largely  in  excess, 
the  animal  motive  power  and  the  animal  heat  will  be  chiefly  de- 
rived from  the  latter.  If  albumin  be  consumed  as  food,  and  its 
elements  pass  away  from  the  body  in  the  almost  purely  mineralised 
form  of  urea,  there  can  be  no  doubt  of  its  contributing  to  maintain 
the  heat  or  motion  (and  probably  both)  of  the  body.  My  own 
opinion  is  that  every  kind  of  food  evolves  both  heat  and  motive 
power  in  the  animal  body.  Savory  found  that  rats  could  live  on 
a  diet  from  which  the  so-called  fat-producing  foods  had  been  utterly 
excluded.  The  celebrated  experiment  of  Fick  and  Wislicenus — 
the  ascent  of  the  Faulhorn,  and  its  results — which  has  to  some 
extent  been  the  means  of  directing  general  attention  to  this  point, 
appears  to  be  open  to  criticism.  They  found  that  the  expenditure 
of  force  necessary  to  raise  their  bodies  through  a  certain  height 
must  have  been  nearly  altogether  derived  from  the  consumption  of 
the  non-nitrogenous  constituents  of  their  food  or  bodies.  The 
quantity  of  nitrogenous  food  or  tissue  used  was  estimated  by  the 
amount  of  nitrogen  found  in  the  urine.  Now,  £.  Smith  has  shown 
that  the  elimination  of  urea  does  not  increase  during  active  exer* 
cise,  but  after  it ;  and  it  does  not  appear  that  allowance  was  made 
for  this  fact  by  Fick  and  Wislicenus.  Again,  they  estimated  the 
force  employed  to  raise  their  bodies  to  the  summit  of  the  Faulhom 
as  if  they  had  been  elevated  through  perpendicular  height,  instead 
of  raised  up  an  inclined  plane.  To  ascend  a  mountain  at  an  angle 
of  46  degrees  requires  a  much  greater  expenditure  of  energy  than 
would  be  necessary  if  it  were  climbed  at  an  angle  of  25  degrees. 
It  is  probable  that  the  work  performed  by  Fick  and  Wislicenus 
was  over-estimated  by  at  least  one-fourth,  and,  consequently,  they 
under-estimated  the  amount  of  motive  power  obtained  by  the  con- 
sumption of  their  nitrogenous  tissues  or  food.  It  is,  however, 
evident  from  the  results  of  the  researches  of  Voit,  BischoflF,  Frank- 
land,  Haughton,  Mayer,  and  others,  that,  under  ordinary  circum- 
stances, increased  exercise  causes  an  increased  expenditure  rather 
of  the  fats  and  carbo-hydrates  than  of  the  albuminoids. 

The  great  majority  of  the  people  of  the  upper  and  middle  classes 
introduce  more  food  into  their  bodies  than  is  necessary  for  the 
purpose  of  nutrition  ;  and  they  are,  consequently,  the  greatest 
sufferers  from  dyspepsia,  obesity,  plethora,  and  similar  diseases 
arising  out  of  over-nutrition.  On  the  other  hand,  a  large  propor- 
tion of  the  population  subsist  on  a  diet  which  barely  serves  to 
sustain  the  motions  of  their  bodies.  Lastly,  there  is  a  small  pro- 
portion  of  the  population  who  do  not  receive  sufficient  food  where- 
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with  adequately  to  repair  the  inevitable  waste  of  their  bodies. 
These  unfortunates  exist  in  every  stage  of  starvation.  Some  are 
actually  dying  rapidly  for  want  of  food ;  others  are  perishing  slowly, 
but  surely,  from  insufficient  aliment;  many  barely  succeed  in 
keeping  their  miserable  and  wasted  bodies  alive.  The  greatest 
sufferers  from  defective  nutrition  are  young  children,  of  whom 
many  thousands  annually  perish  in  the  United  Kingdom  for  want 
of  proper  nourishment. 

According  to  the  researches  of  £.  Smith,  an  adult  man  cannot 
exist  unless  supplied  daily  with  food  containing  4,100  grains  of 
carbon  and  190  grains  of  nitrogen.  Two  pounds  of  bread  furnish 
this  amount  of  carbon  ;  but  it  requires  2^  lbs.  of  bread  to  provide 
the  nitrogen.  2^  lbs.  of  bread  per  day  constitute  a  famine  diet 
for  a  man,  and  If  lbs.  of  bread  a  famine  diet  for  a  woman. 

From  a  careful  study  of  the  researches  of  Voit,  Pettenkofer,  E. 
Smith,  and  other  investigators,  I  have  come  to  the  conclusion  that 
an  adult  requires  daily  per  1 00  lbs.  of  his  weight  the  following 
tninimutn  quantities  of  food  principles  : — 

Onnces. 
Nitrogenous  inbstance        ...  ...  ..  ...        14 

J?  AlB  ...  •••  ...  *•.  ••*  ••■  T 

Starch,  or  other  carbo-hydrate  ...  ...  ...        9 

Saline  matter        ...  ...  ...  ...         ^ 

According  to  Moleschott,  a  working  man  of  average  height  and 
weight  requires  daily — 

Onnces, 
Ayoirdupoif. 
Albuminous,  or  flesh-forming  substances  •••        4'C87 

Fattj  bodies  ,   ...  ...  ..  ...        2*964 

Carbo-hydrates  (starch,  sugar,  &c.)        ...  •••      14*267 

iMmS  •••  ..•  •••  .••  ...  J  *\/4o 


22-866 


Water  m^  •••  ...  ...  •«•      98*580 


121-446 


According  to  Lyon  Playfair,  3  ozs.  of  flesh-formers,  ^  oz.  of  fat, 
and  12  ozs.  of  carbo-hydrates  are  the  minimum  quantities  on  which 
an  adult  can  exist. 
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Quantities  of  Food  Consumed  Weekly  by  Operatives. 

An>am!noii8        p...    Starch  and       r^-v«,     iintMa»fi 
Matters.  *^*^         Sugar.         Carboo.    Kltrogen. 

Oanoea        Oancaa.     Ouiicea.         Qralni.       Chraint. 

Fully  fed  tonora  32-97  9-57  129-i9  85-952  2-275 

English  sailor  85-()0  17*99  100-73  28*838  1-764 

French  laUor  4018  9  24  166*20  44-653  2*835 

English  navry  6018  ?6'74  194  6T  58-065  8'874 

Blacksmith  44*40  17*50  186*50  48*048  3-059 

Women  require  about  10  per  cent  less  food  than  men  of  the  same 
weight ;  but  as  the  bodies  of  children  are  growing,  they  require 
more  food  in  relation  to  their  weight  and  labour  than  adults.  lo 
calculations,  2^  lbs.  of  carbo-hydrates  (sugar,  starch,  &c.)  are  onlj 
equal  to  1  part  of  fat.  Due  allowance  must  be  made  for  the  cel- 
lulose, and  other  well-known  indigestible  substances,  present  in 
some  foods. 

'  There  is  greater  simplicity  in  the  cookery  of  these  countries 
than  in  the  cuisine  of  our  French  and  some  other  continental 
neighbours.  The  true  Briton  still  loves  the  blood  red  joint  which 
found  such  favour  in  the  eyes,  or  rather  mouth,  of  his  medieval 
ancestor;  whilst  the  Frenchman's  meat  is  so  thoroughly  oooked 
and  seasoned  that  it  is  almost  impossible  to  know  the  nature  of  the 
animal  that  furnished  it.  On  the  whole,  I  think  the  English  do 
not  sufficiently  cook  their  joints,  whilst,  perhaps,  the  French  go  a 
little  too  far  towards  the  other  extreme.  Of  late  years  the  cookery 
systems  of  the  two  countries  have  been  somewhat  reacting  upon 
each  other — no  doubt  to  their  mutual  advantage.  In  the  matter 
of  economy,  the  cuisine  of  the  middle  and  lower  classes  in  France 
is  decidedly  superior  to  the  methods  of  cooking  adopted  by  the 
corresponding  classes  of  society  in  Great  Britain.  The  French  bay 
their  meat  every  day,  and  serve  it  up  in  the  form  of  soups,  rag^ut^ 
and  various  highly  seasoned  dishes.  In  this  way  they  can  indulge 
in  hot  dinners  every  day.  On  the  other  hand,  the  British  well- 
paid  artizan,  clerk,  and  even  professional  man  is  obliged  to  dine 
too  frequently  on  cold  meat,  because  the  purveyor  of  his  household 
adheres  to  the  national  custom  of  purchasing  joints  or  other  large 
pieces  of  meat.  There  is  occasionally  waste,  too,  incurred  by 
buying  large  joints  ;  for  although  the  dreaded  '^  cold  shoulder^  of 
mutton  may  be  cheerfully  endured  the  day  after  it  had  been  dis- 
cussed hot  and  juicy,  still  few — ^not  even  the  most  economical  pater 
famUice — would  like  a  third  visitation  from  the  same  joint,  if  the 
French  system  were  suddenly  to  supplant  the  time-honoured  cook- 
ing institutions  of  these  countries,  I  fear  that  the  cooks  would  bis 
serious  suiferers,  for  in  France  their  fatty  perquisites  are  very 
small  indeed.  The  French  are  just  as  particular  in  dressing  their 
vegetables  as  in  preparing  their  meat ;  and  they  have  very  inge- 
nious and  economical  methods  of  incorporating  both  classes  of  food 
into  composite  dishes  of  excellent  flavour.  In  Ireland  meat  is  not 
quite  so  generally  made  use  of  in  the  very  underdone  condition  in 
which  it  is  served  up  in  England.     The  Scotch,  too,  appear  to 
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cook  their  meat  more  thoroughly,  and  they  somewhat  resemble  the 
French  in  the  variety  of  their  **  made"  dishes.  In  Paris  the  Yerj 
l>est  meat  is  sold  in  very  small  quantities ;  but  in  the  large  towns 
of  the  United  Kingdom  it  is  difficult  to  purchase  beef  or  mutton  of 
the  best  quality  unless  in  large  quantities. 

The  most  economical  way  to  use  meat  is  to  cook  it  in  hot  water, 
and  eat  it  served  up  in  its  own  gravy.  If  meat  be  boiled  for  the 
purpose  of  forming  soup,  the  water  should  not  be  abruptly  raised 
to  the  boiling  point ;  for  otherwise  the  albuminous  matters  speedily 
coagulate,  and  prevent  the  juices  of  the  meat  from  passing  into 
the  water.  The  meat  should  be  chopped  or  cut  as  fine  as  possible, 
steeped  for  some  time  in  oold  water,  and  then  the  latter  may  be 
gradually  heated  up  to  a  temperature  not  exceeding  140  degrees 
Fahrenheit,  or  72  degrees  lower  than  the  boiling  puint  of  water. 
At  the  last  moment  the  temperature  of  the  soup  may  be  allowed 
to  reach  the  boiling  point.  Bones  require  to  be  boiled,  or  rather 
simmered^  for  eight  or  ten  hours,  in  order  fully  to  extract  their 
Dutritive  matter.  They  should  be  thoroughly  crushed.  When 
the  meat  is  to  be  used  with  the  soup  formed  from  it,  the  boiling 
need  not  be  so  prolonged  as  to  render  the  flesh  insipid. 

Soup  contains  the  greater  part  of  the  saline  matter,  the  crystalline 
principles  {creatiuy  creatinine  &c.),  some  of  the  albumin  and  fat, 
and  an  amount  of  gelatin,  dependant  upon  the  duration  of  the  boil- 
ing process.  Nearly  all  the  odorous  matters  contained  in  the  meat 
are  transferred  to  the  soup.  Cold  water  extracts  from  one-sixth 
to  one-fourth  of  the  weight  of  the  solid  ingredients  of  meat;  and 
in  this  watery  extract  the  savoury,  saline,  and  crystalline  ingre- 
dients are  very  abundant.  After  long  continued  boiling,  meat 
becomes  a  hard  mass,  composed  of  horn- like,  muscular  fibres,  the 
(areolar)  tissue  connecting  them,  and  parts  of  the  nerves  and 
blood  vessels.  It  is  almost  impossible  to  masticate  it ;  it  is  nearly 
perfectly  indigestible ;  and  it  is  so  devoid  of  flavour  that  it  is  im- 
possible to  know  from  its  properties  the  nature  of  the  animal  that 
furnished  it.     Even  a  dog,  as  Liebig  says,  will  reject  it. 

£.  Smith,  in  his  excellent  work  on  Practical  Dietaries,  gives 
several  good  receipts  for  soup  for  the  working  classes,  of  which  the 
following  are  two  examples: — Soup  for  100  persotis, — **Meat 
liquor  from  7  lbs.  of  beef  and  1  lb.  of  bones;  split  peas,  13  lbs.; 
carrots  and  swede  turnips  (of  each),  6§lbs. ;  onions,  5^  lbs. ;  leeks, 
•^Ib.;  salt,  pepper,  and  herbs."  These  materials  would  require  12 
gallons  of  water.  Broth  for  XW  persons. — "Meat  liquor  from  7 
lbs.  of  beef  and  1  lb.  of  well  broken  bones ;  split  peas  (1^.  per 
lb.),  2|  lbs.;  Scotch  barley  (l^d.  per  lb.),  3  l-5th  lbs.;  carrots 
(^.  per  lb.),  3^  lbs. ;  turnips  (^.  per  lb.),  3^  lbs. ;  cabbage  and 
oiher  green  vegetables,  7^  lbs. ;  salt,  pepper,  and  dried  herbs." 

For  invalids,  beef  soup  is  by  far  the  best.  That  made  from 
mutton  is  less  digestible,  and  is  seldom  free  from  fatty  matter. 
Yeal  (which  forms  the  *' stock"  of  white  soups)  does  not  form  a 
good  soup  for  the  sick.     The  presence  ot  a  large  quantity  of  highly 
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nitrogenous  crystalline  principles  in  soup  accounts  for  its  wonder^ 
ful  restorative  powers.  Very  strong  beef  tea  might  almost  be 
classed  with  such  stimulants  as  brandy  and  tea.  Creatin,  creatinin, 
and  other  similar  bodies  in  meat  bear  a  close  resemblance  to  the 
thein  of  tea  and  coffee  and  the  theobromin  of  cocoa.  The  best 
form  in  which  animal  food  can  be  given  to  children  is,  perhaps,  as 
beef  soup,  or  tea. 

If  we  wish  to  cook  meat  in  such  a  way  as  to  preserve,  as  much 
as  possible,  its  nutritious  properties  and  its  digestibility,  we  should 
proceed  as  follows : — ^The  meat  is  placed,  in  one  or  more  large 
pieces,  in  boiliog  water,  and  kept  there  for  five  minutes.  The  high 
heat  coagulates,  or  clots  the  albumin  at  the  surface  of  the  meat, 
stops  up  its  pores,  so  to  speak,  and  thereby  prevents,  to  a  great 
extent,  the  juices  of  the  meat  from  leaving  it.  The  boiling  is 
continued  for  about  five  minutes,  and  then  cold  water  is  added,  so 
as  to  reduce  the  temperature  to  about  150  degs.  Fahr.,  and  the 
cooking  process  goes  on  at  that  degree  of  heat  until  the  meat  is 
done.  Meat  that  is  cooked  altogether  at  the  boiling  point  is  gene- 
rally tough.  By  boiling,  meat  loses  from  20  to  35  per  cent,  of  its 
weight — the  average  for  beef  being  about  25  per  cent.,  and  for 
mutton  a  little  more.  Salted  meat  intended  to  be  eaten  cold  should 
be  allowed  to  cool  in  the  water  in  which  it  has  been  boiled. 

In  roasting  meat  the  object  should  be  to  apply  the  heat  so  sud- 
denly as  to  immediately  coagulate  the  albumin  at  the  surface, 
just  as  I  have  described  should  be  done  in  boiling  meat.  The 
meat  is  at  first  placed  close  to  the  fire,  kept  there  for  about  ten  or 
fifteen  minutes,  and  then  withdrawn  to  a  greater  distance  from  the 
heat.  It  should  be  roasted  very  slowly,  so  that  the  inner  parts 
may  be  perfectly  done.  The  loss  of  weight — nearly  altogether 
water  and  fat — ^in  roasting  is  greater  by  nearly  one-third  than 
that  sustained  by  boiling.  Aromatic  materials  are  developed  by 
rousting,  which  are  very  grateful  to  the  sense  of  smell ;  and  this 
form  of  cooking  certainly  produces  the  most  agreeably  flavoured 
food.  The  occasional  addition  of  flour  to  the  surface  {dredging) 
stops  up  the  pores,  and  restrains  the  too  rapid  escape  of  the  fats. 
Roasted  meat  is  not  so  well  adapted  as  boiled  meat  for  sick  and 
delicate  persons^  as  it  is  apt  to  contain  acrid  substances  formed  out 
of  the  highly  heated  fats.  Broiling  is  a  species  of  roasting,  but  it 
produces  in  general  a  somewhat  more  digestible  food  for  the 
dyspeptic. 

Baking  is  sometimes  found  a  convenient  mode  of  cooking  meat ; 
but  the  dishes  prepared  by  that  process  often  have  a  rank  flavour, 
which  renders  them  inadmissible  in  the  case  of  the  sick  and  dys- 
peptic. Improved  ovens  for  baking  meat  are  coming  into  use ; 
they  have  ventilating  openings  through  which  the  volatile  matters 
discharged  from  the  dishes  are  got  rid  of :  the  flavour  of  the  meat 
baked  in  this  way  is  not  so  rank.  Fried  meat  is,  perhaps,  the 
worst  form  in  which  this  food  could  be  given  to  the  sick,  as  it 
almost  invariably  contains  a  most  acrid  substance,  termed  acroleith 
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and  various  unpleasant  fattj  acids.  Stews  and  bashes  are  generally 
very  savoury,  but  they  seldom  agree  with  people  of  weak  digestion. 
When  made  from  fresh  meat  they  are  infinitely  superior  to  the 
dishes  made  of  re-cooked  meat.  The  repeated  cooking  of  any  kind 
of  food  greatly  injures  its  nutritive  properties;  for  this  reason  it 
is  better  to  re-heat  our  good  cold  beef  and  mutton  in  our  stomachs 
rather  than  in  our  frying-pans  or  stewing  pots. 

The  only  drawback  to  the  cooking  of  meat  at  a  low  temperature 
is  the  danger  that  it  may  contain  trichioae  or  other  parasites 
capable  of  existing  at  a  temperature  of  1 40  degs.  1£^  however,  the 
meat  be  cooked  until  all  traces  of  redness  have  disappeared,  it  is 
extremely  unlikely  that  it  would  still  contain  living  animals.  Meat 
may  be  cooked  at  a  high  temperature,  and  still  remain  underdone ; 
whilst,  even  at  a  heat  of  140  degs.,  it  may  be  too  much  done.  The 
thorough  cookiog  of  foods  depends  more  upon  the  duration  of  the 
process  than  upon  the  temperature  to  which  they  are  exposed. 
Salted  meat  is  not  so  nutritious  as  the  fresh  article,  because  much 
of  its  saline  constituents  pass  off  in  the  brine.  Scurvy  is  produced 
by  the  continued  use  of  salted  meat  without  fresh  vegetables. 

The  proper  food  for  the  newly-born  infant  is  the  milk  of  ita 
mother.  This  nutriment  should  not  be  withheld,  except  for  very 
sufficient  reasons,  and  in  obedience  only  to  the  strict  orders  of  the 
physician.  If  the  mother's  milk  be  not  available,  the  best  substi- 
tute for  it  is  that  provided  by  a  healthy  "  wet''  nurse.  Thousands 
of  infants  are  satisfactorily  fed  from  their  birth  upon  a  diet 
altogether  destitute  of  human  milk ;  but  those  children  usually 
possess  strong  vital  powers.  It  is  the  infants  who  are  naturally 
delicate,  or  puny,  who  most  suffer  from  the  want  of  the  nourish- 
ment intended  by  nature  for  their  use. 

The  diet  of  the  wet  nurse  should  be  abundant,  nutritious,  and 
plain.  Persons  in  that  position  of  life  are  not  accustomed  to 
dainties,  and,  therefore,  any  very  marked  change  in  their  diet  is 
more  likely  to  prove  injurious  than  beneficial.  The  vulgar  idea 
than  a  wet  nurse  could  hardly  drink  too  much  porter  is  a  most 
erroneous  one.  She  should  be  altogether  prohibited  from  takin^j; 
ardent  spirits,  or  even  wine,  and  her  supplies  of  malt  liquor  should 
be  limited  to  two  small  bottles  a  day  as  a  maximum  quantity.  Of 
good  milk  she  could  hardly  drink  too  much,  and  she  should  be 
supplied  with  abundance  of  plain  animal  food.  Of  tea  or  coffee 
she  should  partake  sparingly,  and  these  beverages  should  be  rather 
weak. 

Those  ladies  who  are  able  to  nurse  their  infants  should  use  a 
generous  diet,  and  more  especially  should  they  drink  plenty  of  good 
milk,  if  they  can  get  it— -for  in  towns  that  liquid  is  almost  invari- 
ably adulterated  with  water.  With  respect  to  alcoholic  liquors,  I 
am  inclined  to  think  that  nursing  mothers  are  rather  too  liberal  in 
using  them — ^not  from  actual  fondness  for  them,  but  because  they 
believe  them  to  be  necessary  adjuncts  to  their  ordinary  diet, 
i'bere  are  delicate  nursing  mothers  who  are  unable  to  consume 
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Bufficient  food  wherewith  to  supply  their  own  wants  and  those  of 
their  infants.  Those  mothers  are  often  undoubtedly  bei^efited  by 
a  liberal  allowance  of  malt  liquors,  which  they  are  able  to  digest^ 
and  which,  to  a  great  extent,  perform  the  functions  of  food. 

In  the  absence  of  human  milk,  that  of  the  cow  or  the  ass  should 
be  used — the  former  diluted  with  one-third  of  its  volume  of  water, 
and  slightly  sweetened.  The  milk  of  the  goat  is  more  liable  to 
coagulate  than  that  of  the  cow  or  ass,  and  it  should  cot,  therefore, 
be  given  to  very  young  infants.  As  saliva  of  infants  contains  little 
or  no  ptyalin,  it  is,  therefore,  incapable  of  converting  starchy  food 
into  dextrin  and  sugar. 

Some  children  are  confined  to  a  milk  diet  until  they  are  a  year 
old  ;  but  there  does  not  appear  to  be  any  merit  in  this  practice. 
After  two  months  it  will,  with  few  exceptions,  be  found  advan- 
tageous to  give  something  in  addition  to  milk,  either  rusks  (in  the 
form  of  panado\  or  preferably  one  of  the  foods  prepared  specially 
for  the  use  of  infants.  I  am  strongly  of  opinion  that  infants  at 
three  months  old  would  be  benefited  by  the  use,  in  very  moderate 
quantity,  of  weak  beef  tea  or  chicken  broth.  These  foods,  if 
necessary,  may  be  given  from  the  feeding  bottle.  Feeding  chil- 
dren from  a  bottle  provided  with  an  artificial  teat  is  now  very 
general ;  but  it  often  fails  in  the  case  of  sickly  and  feeble  infants. 
It  often  fails,  too,  in  the  cases  of  healthy  children,  because  the 
bottle  and  its  appendages  are  not  kept  sweet  and  clean.  Whilst 
one  bottle  is  in  use  another  should  be  steeping  in  water. 

Human  milk  has  a  temperature  of  about  100  degs.,  therefore  it  is 
obvious  that  the  milk  of  the  cow  when  given  to  infants  should  be 
warmed  to  from  98  degs.  to  100  degs.  Fahrenheit.  The  fresher 
the  milk  is  the  better  ;  when  it  becomes  even  faintly  sour  it  should 
be  rejected. 

Boys  and  girls  require  to  be  fed  more  frequently  than  adults. 
They  are  seldom  epicures,  and  plain  food  in  abundance  is  all  they  re- 
quire. They  should  not  use  alcohol  in  any  form,  nor  do  they  require 
tea  or  coffee  until  tbey  are  well  grown  up.  Children,  however,  as  well 
as  adults,  sufifer  from  a  want  of  variety  in  their  diet.  The  health 
of  the  boys  at  the  Duke  of  York's  school  was  improved  by  intro- 
ducing a  greater  variety  into  the  methods  of  cooking  their  food. 
The  sameness  which  at  one  time  characterised  the  rations  of 
British  soldiers  had  a  most  injurious  effect  upon  the  health  of  the 
men. 

As  a  general  rule,  working  men  appear  to  be  quite  satisfied  with 
three  ample  meals  a  day.  Breakfast  should  be  taken  early,  because 
after  a  night's  rest  the  stomach  is  usually  without  a  particle  of  food. 
The  French  workmen  make  a  great  mistake  in  delaying  their  first 
substantia]  meal  until  uoon.  A  cup  of  coffee  and  a  morsel  of 
bread  do  not  afford  sufficient  force -producing  materials  wherewith 
to  perform  nearly  half  a  day's  work.  Long  walks  before  break- 
fast should  not  be  taken  ;  for,  after  a  fast  prolonged  exercise 
unduly  lowers  the  vital  powers.    If  breakfast  be  ti^en  at  nine 
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o'clock,  a.in.,  then  dinner  should  not  be  delayed  later  than 
three  o'clock.  Those  who  cannot  dine  until  five  or  six  o'clock 
should  take  luncheon  about  one  or  two  o'clock.  Nothing  can 
be  said  in  favour,  but  much  might  be  alleged  against,  the  fashion- 
able practice  of  dining  at  half-past  seven,  and  even  eight  o'clock. 
When  dinner  is  taken  early,  the  evening  tea  should  be  a 
somewhat  substantial  repast.  Suppers,  unless  of  the  very  lightest 
description,  should  not  be  eaten  by  those  who  have  dined 
heartily.  In  any  case  they  should  not  be  taken  later  than  two 
hours  before  bed  time.  A  good  breakfast  invigorates  us ;  but  a 
heavy,  late  supper  depresses  our  vital  powers.  The  stomach  sym- 
pathises with  the  brain :  witness  the  horrid  nocturnal  visitants 
conjured  by  our  disordered  imaginations  under  the  influence  of 
late  suppers  of  devilled  kidneys  or  richly  dressed  lobster!  It 
would  appear  as  if  the  brain,  indignant  at  the  outrages  offered  to 
the  stomachy  punished  the  gourmand  by  unpleasant  dreams  and 
terrific  visions. 

According  to  £.  Smith,  the  dinner  of  the  working  man  should 
contain  about  25-  per  cent,  more  nourishment  than  his  breakfast, 
and  twice  as  much  actual  nutriment  as  his  supper.  Amongst  the 
richer  classes,  the  dinner  contains  at  least  as  much  actual  nutri- 
ment as  all  the  other  meals  combined. 

Regularity  in  the  hours  of  meals  is  a  prime  point  in  dietetics. 
To  dine  one  day  at  ^^q  o'clock,  the  next  day  at  six  o'clock,  and 
the  following  day  two  hours  earlier  is  a  practice  which  could 
hardly  be  sufficiently  condemned.  Periodicity  is  a  great  law  of 
the  universe.  Our  habits  should,  as  far  as  possible,  be  brought 
into  harmony  with  this  law.  We  should  rise,  breakfast,  dine,  sup, 
and  go  to  bed  at  regular  stated  hours.  We  need  not,  of  course, 
carry  such  a  system  to  an  extreme  degree ;  but,  as  a  general  rule, 
regularity  in  habits  of  living  exercises  a  most  beneficial  effect 
upon  the  health.  Violent  exercise,  or  a  bath,  after  a  full  meal  is 
undesirable.  Rest  promotes  digestion.  After  a  long  fast,  food 
should  be  very  slowly  eaten  ;  indeed,  under  any  circumstances,  we 
should  not  eat  hastily.  The  craving  for  food  is  not  instantly 
allayed  by  the  Introduction  of  it  into  the  stomach  ;  hence,  if  a  meal 
be  swallowed  in  a  few  minutes,  more  food  may  be  consumed  than 
is  actually  required.  A  full  meal  requires  from  three  to  five  hours 
for  its  complete  digestion  ;  and  as  the  stomach,  like  all  the  other 
organs  of  the  body,  requires  rest,  one  meal  should  not  be  taken 
until  an  hour  or  so  after  the  previous  meal  has  probably  been 
digested. 

Somewhat  less  food  is  required  in  summer  than  in  winter;  for, 
during  the  former  season,  there  is  less  difficulty  in  maintaining  the 
temperature  of  the  body. 

A  high  temperature  is  a  necessary  condition  in  digestion.  Solid 
fats  remain  long  in  the  stomach  before  they  are  broken  up  ;  but  if 
liquefied,  they  yield  far  more  readily  to  the  action  of  the  digestive 
juices.    For  this  and  other  reasons  food  is  best  taken  in  a  warm 
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state.  In  very  warm  weather  this  rule  may  be  relaxed,  especially 
in  the  case  of  liquid  foods.  On  the  other  hand,  food  too  highly 
heated  is  apt  to  produce  a  bad  effect  upon  the  teeth,  and  may  even 
injure  the  stomach.  A  fondness  for  very  hot  liquids  is  a  ritiated 
taste  ;  and  it  should  be  noted  that  it  is  almost  impossible  to  appre- 
ciate the  fine  flavour  of  food,  liquid  or  solid,  if  it  is  so  hot  as 
almost  to  scald  or  burn  the  mouth. 

The  rapidity  with  which  food  is  digested  depends  upon  various 
and  varying  conditions,  such  as  the  nature  of  the  food,  the  kind  of 
preparation  to  which  it  is  subjected,  the  condition  of  the  different 
organs  of  digestion,  the  quantity  and  the  quality  of  the  different 
digestive  juices,  and  so  on.    It  is,  however,  desirable  to  know,  in 
a  general  way  at  least,  which  foods  are  the  most  likely  to  be 
digested  quickly,  other  conditions  being  alike.    For  our  knowledge 
on  this  point  we  are  chiefly  indebted  to  Beaumont,  as  he  was  the 
first  to  make  experiments  under  conditions  which  were  certain  to 
afford  satisfactory  results.     The  object  of  his  experiments  was  a 
man  who  had  received  a  wound  leading  into  his  stomach,  and 
which,  healing  imperfectly,  left  an  opening  through  which  the 
processes  going  on  in  his  stomach  could  actually  be  looked  at. 
Beaumont  made  a  set  of  experiments  with  the  object  of  ascertaining 
the  length  of  time  necessary  to  digest  different  foods  in  the  stomach 
of  this  man,  and  another  set  of  experiments  to  ascertain  the  time 
occupied  in  digesting  food  in  solutions  (heated  to  100  degprees)  of 
gastric  juice  placed  in  phials.     The  relative  results  of  both  sets  of 
experiments  were  found  to  pretty  closely  coincide  ;  and  they  have, 
on  the  whole,  been  confirmed  by  the  results  of  similar  enquiries 
undertaken  subsequently  by  other  physiologists.    In  the  following 
table  some  of  the  more  important  results  of  Beaumont's  experiments 
are  given : — 


Mean  time  of  Chymification 

in  Stomach. 

Foods. 

Preparation. 

Hours. 

Min. 

Bice 

•  ■r 

Boiled 

t  •• 

Sggs»  whipped 

•  •• 

Baw 

•  •• 

• » • 

30 

Trout,  salmoD, 

fresh 

Boiled 

•  •• 

•  •  • 

30 

Venison  steak 

.•a 

Broiled 

•  •• 

••• 

35 

Sago 

.•• 

Boiled 

•  •• 

>     V    1 

45 

Milk 

.•• 

Boiled 

•  •• 

•9  . 

2 

Eggs,  fresh 

..• 

Raw 

•  •• 

... 

2 

Milk 

•  • 

Raw 

... 

2 

15 

Turkey   ... 

•  •■ 

Boiled 

•  •• 

• 

2 

25 

Gelatin    ... 

•  •  • 

Boiled 

•  •• 

•  •• 

2 

SO 

Goose,  wild 

•  •• 

Roasted 

••• 

•  •• 

2 

30 

Fig,  suckling 

•  •. 

Roasted 

••• 

•  ■• 

2 

30 

Lamb,  fresh 

•  •• 

Broiled 

•  •  • 

•  •  • 

2 

30 

Beans,  pod 

•  •• 

Boiled 

•  •• 

•  •  • 

2 

30 

Potatoes,  Irish 

»•• 

Roasted 

•  •  • 

•  •■ 

2 

30 

Chicken 

•  •• 

Fricaased 

•  •  • 

•  *• 

2 

45 

Oysters,  fresh 

»•• 

Raw 

•  •  • 

•  •• 

2 

55 

Eggs,  fresh 

•  •• 

Soft  boiled 

... 

8 

Indulgence  at  the  Table. 
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Meantime  of 

Chymification 

in  Stomach. 

Foods. 

Preparation. 

Hours. 

,  Min. 

Beef,  lean,  rare     ... 

Boasted 

•  •  • 

•  * 

3 

Mutton,  fresh 

Boiled 

•  •• 

■  •• 

3 

Bread,  com 

Baked 

••• 

•  •• 

3 

15 

Batter     ... 

Melted 

»•■ 

•  ■• 

3 

30 

Cheese,  old,  strong 

Raw 

•  •  • 

•  •  • 

3 

30 

Potatoes,  Irish 

Boiled 

... 

•  •• 

3 

80 

Beef 

Fried 

... 

•  •• 

Veal,  fresh 

Broiled 

... 

•  •• 

Fowls,  domestic    ... 

Roasted 

... 

••• 

Ducks,  domestic   ... 

Roasted 

... 

•  •  • 

Veal,  fresh 

Fried 

... 

•  •• 

30 

Pork,  fat  and  lean... 

Roasted 

... 

t  •• 

5 

16 

Cabbage  ... 

Boiled 

••• 

•  •  * 

4 

80 

We  learn  from  those  who  have  made  the  phenomena  of  diges- 
tion special  studies  the  following  general  principles : — 1st.  That 
animal  food  is  retained  longer  in  the  stomach  and  is  more  perfectly 
digested  than  vegetable  aliment.  2nd.  That  the  digestion  of 
vegetable  food  is  very  imperfectly  performed  in  the  stomach,  the 
labour  of  the  operation  devolving  chiefly  upon  the  intestines.  3rd. 
That  the  denser  the  structure  of  food  is,  the  longer  does  it  resist 
the  action  of  the  gastric  juice.  4th.  That  oily  and  fatty  substances 
are  the  most  difficult  to  be  digested. 

The  upper  and  middle  classes  of  society  consume  in  general  more 
food  than  is  necessary  for  the  purposes  of  nutrition.  The  excess, 
if  it  be  not  very  great,  is  usually  speedily  eliminated  unchanged, 
or  more  or  less  altered  in  composition,  from  the  system  ;  but  occa- 
sionally it  is  in  part  retained  for  a  considerable  period,  producing 
effects  varying  from  a  mere  feeling  of  discomfort  to  serious  diseases. 
Those  who  habitually  indulge  too  freely  in  the  pleasures  of  the 
table  are  peculiarly  liable  to  derangement  of  the  digestive  organs. 
Excessive  quantities  of  lean  meat  and  of  sugar  appear  to  be  more 
readily  digested  than  undue  amounts  of  fatty  and  starchy  foods, 
the  latter  being  very  liable  to  leave — hardly  altered  in  composition 
— the  system.  A  diet  composed  nearly  altogether  of  albuminates 
produces  in  a  few  days  fever  and  diarrhcea.  When  the  albumi- 
nates are  continuously  excessive,  the  liver,  after  a  time,  usually 
shows  symptoms  of  disease.  On  the  other  hand,  an  undue  propor- 
tion of  fats,  starch,  and  sugar  frequently  induces  obesity,  which, 
undoubtedly,  may  be  regarded  as  a  diseased  condition  of  the 
body. 

In  sickness  the  functions  of  the  body  must  be  maintained,  and 
this  can  be  accomplished  by  the  daily  expenditure  of  about  2  ozs. 
of  albuminates,  10  ozs.  of  starches  or  sugars,  and  1  oz.  of  fats. 
If  these  quantities  of  food  be  not  supplied,  the  vitality  of  the 
whole  body  is  maintained  for  a  while  at  the  expense  of  a  portion 
of  it ;  but  this  wasting  of  tissue  soon  reduces  the  system  to  so  low 
an  ebb  that  death  from  sheer  inanition,  or  exhaustion,  takes  place. 
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In  diseases  such  as  fever,  where  there  is  a  high  temperature  of  the 
body,  the  waste  of  tissue  b  most  rapid.  Id  general  the  food  sup- 
plied to  a  patient  should  be  about  one-third  less  in  quantity  than 
the  amount  which  he  usually  consumes  when  in  health ;  to  g^ve 
larger  quantities,  except  under  very  exceptional  circumstances  (of 
which  his  physician  is  the  proper  judge),  is  a  great,  and  often 
dangerous,  mistake.  In  disorders  of  the  digestive  organs,  which 
have,  in  all  probability,  originated  in  excess  at  the  table,  or  in  the 
use  of  unwholesome  food,  almost  complete  abstinence  for  a  day  or 
two  is  generally  beneficial. 

Only  the  most  digestible  food  should  be  used  in  the  sick  room. 
Pork  and  other  fat  animal  food^  veal,  lamb,  salted  meats,  the 
strong-flavoured  fowls  (dack,  goose,  &c.),  fish,  and  cheese  should  be 
prohibited.  Beef  tea,  especially  if  rendered  more  stimulative  by 
the  addition  of  extract  of  meat,  has  saved  the  lives  of  thousands 
of  patients ;  sometimes  it  is,  however,  given  ad  natueum.  Alter- 
nations of  beef  tea  and  chicken  broth  are  desirable ;  for  in  the 
dietary  of  the  sick  room  variety  is  a  most  importaiit  point.  Jelly, 
though  considered  innutritions  by  most  physicians,  is,  I  am  quite 
satisfied,  a  nourishing  food,  and  well  adapted  to  the  sick.  Chicken 
and  tender  young  fowl  are  very  digestible,  and  should  be  used 
whenever  solid  food  can  be  administered.  Milk  is  an  excellent 
food,  but  it  does  not  agree  with  every  one,  even  in  a  state  of 
health.  When  it  agrees  with  a  patient  he  may  be  liberally  sup- 
plied with  it. 

Vegetable  foods  are  sparingly  employed  in  the  dietaries  of  the 
sick.  Grapes  may  almost  always  be  used;  and  when  there  is 
thirst,  the  juices  of  the  orange  or  of  the  lemon,  tempered  with  a 
little  sugar,  prove  useful.  Esculent  vegetables  should  not  be 
eaten.  Bread  is  best  taken  in  the  form  of  unbuttered  toast,  very 
slightly  browned.  Biscuits  and  unfermented  bread  are  superior  to 
fermented  bread  in  the  case  of  dyspeptics. 

In  the  Zeitsehrift  fiir  Biologie  (Band.  viL  Heft.  L),  G.  Meyer, 
of  Oldenburg,  describes  the  results  of  his  investigations  relative  to 
the  effect  of  a  bread  diet  on  man  and  dogs.  The  experiments  on 
dogs  showed  that  there  was  a  great  loss  of  nutriment  when  they 
were  kept  exclusively  on  a  bread  diet,  as  a  large  proportion  of  the 
albuminous  constituents  of  the  bread  passed  unchanged  through 
the  body.  When  the  fiour  was  given  to  the  dogs  in  the  form  of 
cakes  or  dumplings,  a  larger  portion  of  its  constituents  was  assimi- 
lated than  when  it  was  eaten  in  the  form  of  bread.  When  meat 
was  added  to  the  bread  diet  the  animals  were  enabled  to  digest 
the  latter  more  perfectly — that  is,  they  extracted  more  nourish- 
ment from  bread  when  it  was  mixed  with  a  little  meat  than  when 
it  was  eaten  by  itself 

G.  Meyer  considers  that  an  exclusively  bread  diet  in  the  case  of 
man  is  as  wasteful  as  he  found  it  to  be  in  the  case  of  dogs.  On  a 
purely  bread  diet,  in  which  the  albuminates  are  deficient  as 
compared  with   the   carbo-hydrates,   the    body   becomes    more 
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watery,  and  the  system  is,  according  to  Meyer,  more  likely  to 
contract  disease.  I  would  suggest  that  this  result  might  also  be 
in  part  due  to  the  absence  of  ready  formed  fatty  matters  in  the 
bread  diet,  whilst  fats  constitute  the  larger  proportion  of  an 
ordinary  meat  diet. 

Meyer  made  the  following  experiments  to  ascertain  the  effect  of 
dieting  on  different  kinds  of  bread-stuffs  in  the  case  of  a  healthy 
young  man.  The  experiment  lasted  four  days,  during  which  time 
it  was  found  impossible  to  maintain  the  man  at  his  full  weight, 
apparently  because  he  could  not  digest  sufficient  bread,  although, 
in  order  to  facilitate  digestion,  fifty  grammes  of  butter  and  two  litres 
of  beer  were  daily  allowed.  The  bread-stuffs  employed  were  the 
Horsford-Liebig  rye  bread  (I  presume  made  from  the  "self- 
raifting"  flour),  Munich  rye-bread,  white  wheaten  bread,  and  North 
German  black  bread  [pumpernickel).  The  results  of  the  experi** 
ment  proved  that  the  fine  wheaten  bread  was  by  far  the  most 
digestible,  whilst  the  other  breads  stood  in  the  following  order  :*— 
Horsford-Liebig  bread.  Pumpernickel,  and  Munich  rye  bread. 
It  would  thus  appear  that  it  is  most  economical  to  feed  people  on 
the  best  quality,  or,  at  least,  on  very  good  kinds,  of  bread-stuffs. 

Many  experiments  have  been  made  and  much  has  been  written 
relative  to  the  action  of  tea  and  coffee  upon  the  animal  economy. 
Some  authorities  state  that  they  retard  the  waste  of  tissue,  without 
diminishing  the  motions  of  the  body  ;  but  that  is  not  likely  to  be 
the  case,  for  the  work  done  by  the  body  is  proportionate  to  the 
quantity  of  tissue  or  food  which  is  decomposed  within  it.  Accord- 
ing to  Bocker  and  Lehmann,  tea  and  coffee  increase  the  actions  of 
the  body,  yet  at  the  same  time  retard  tissue  decomposition — a  state- 
ment rather  paradoxical  Dr.  £.  Smith  beUeves  that  tea  promotes 
the  metamorphosis,  or  change  of  tissue,  instead  of  retarding  it — a  view 
to  which  I  subscribe.  We  certainly  feel  more  disposed  to  activity 
than  to  quiescence  after  taking  a  cup  of  strong  tea.  It  is  very 
likely  that  tea  and  coffee  cause  a  more  perfect  digestion  or  assimi- 
lation of  food ;  and  in  this  way  we  may  account  for  the  fact,  aa 
alleged,  that  tea  and  coffee  are  partial  substitutes  for  food.  If  they 
enable  us  to  extract  more  nutriment  from  our  food  than  it  ordi*" 
narily  yields,  they  certainly  contribute  to  the  nutrition  of  our 
bodies. 

According  to  Dr.  E.  Smith,  tea  acts  favourably  upon  the  skin, 
causing  increased  perspiration,  whilst  coffee  diminishes  the  perspi- 
ration and  produces  a  coustipatory  effect.  There  is  no  doubt  but 
that  tea  stimulates  and  invigorates  the  system ;  and  that  under  its 
cheering  influences  we  become  more  animated  and  inspirited.  If 
this  beverage  be  taken  in  excess  the  imagination  is  excited,  the 
heart's  action  is  greatly  increased,  there  is  often  a  painful  or 
anxious  feeliug  experienced,  and  the  disposition  to  sleep  at  the 
proper  time  is  greatly  lessened.  The  best  effects  of  tea  are  pro- 
duced by  its  use  in  moderate  quantities  and  of  moderate  strength. 
The  practice  of  taking  very  strong  tea  to  banish  sleep  is  a  very  bad 
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one.  The  best  time  to  take  tea  is  about  from  one  to  two  hoars 
after  dinner,  when  it  generally  stimulates  the  flagging  energies  of 
the  digestive  organs.  It  is  a  grateful  beverage  in  the  morning ; 
but  it  should  be  taken  in  moderation.  It  is  not  suitable  at  luncheon 
or  dinner.  All  authorities  agree  that  tea  is  best  taken  without  milk 
or  sugar.  To  the  aged,  tea  possesses  many  recommendations ;  but 
in  childhood  neither  it  nor  coffee  is  a  desirable  beverage.  The 
health  of  very  young  children  is  often  injured  by  the  use  of  tea 
and  coflee.  I  have  noticed  that  persons  of  dark  complexions  are 
fonder  of  tea  than  those  whose  fair  skin  and  hair,  light  eyes,  and 
corpulent  persons  betray  their  leuco-phlegmcUic  temperament. 
With  the  latter  persons  it  often  disagrees.  Gouty  persons  are 
often  benefited  by  weak  tea  used  without  sugar.  Amongst  the 
working  classes  tea  is  undoubtedly  often  used  to  an  injurious  excess. 
In  Australia  it  is  said  to  produce  intoxication. 

The  use  of  tea,  as  an  ingredient  of  the  staple  meals  of  the  day, 
is  steadily  extending  amongst  the  lower  sections  of  the  population, 
whilst  the  afternoon  (four  o'clock)  tea  has  recently  become  a 
recognised  refreshment  amongst  the  upper  classes.  It  is,  perhaps, 
doubtful  whether  the  well-sweetened  but  poor  infusion  of  tea  and 
the  baker's  bread  of  indifferent  quality,  which  now  constitute  the 
morning  meal  in  so  many  of  the  cottages  of  the  small  farmers  and 
agricultural  labourers,  are  so  nourishing  as  the  breakfast  of 
porridge  and  milk  which  they  have  supplanted.  The  substitution 
of  such  articles  as  tea,  sugar,  and  baker's  bread  for  the  homely 
articles  which  formerly  constituted  the  diet  of  the  lowest  classes  in 
the  rural  districts  may,  however,  be  regarded  as  an  indication  of 
an  improvement  in  their  condition.  Although  philosophers  are 
popularly  supposed  to  rest  satisfied  with  the  very  simplest  diet,  it 
must  be  admitted  that  the  skilled  artisans  and  the  brain-workers 
generally  long,  as  it  were  instinctively,  for  those  kinds  of  foods  which 
are  highly  nutritious  and  more  or  less  stimulative.  A  labourer  whose 
work  is  of  so  simple  a  nature  that  it  involves  almost  nothing  save 
the  expenditure  of  mere  motive  power  may  thrive  and  be  thankful 
on  his  stone  and  a  half  of  potatoes  and  half  a  gallon  of  buttermilk  ; 
but  the  worker  who  actively  employs  both  mind  and  body  requires 
something  more  than  mere  nutriment  in  his  food — he  requires  it 
to  possess  flavour,  high  alimentative  power  (t.«.,  much  nutriment  in 
small  bulk),  and  stimulative  qualities.  Too  frequently  the  stimu- 
lative properties  which  may  be  wanting  in  ordinary  food  are  made 
up  by  the  addition  of  alcohol,  and  it  is  therefore  well  worthy  of 
consideration  whether  or  not  it  would  be  desirable  to  encourage  a 
general  use  of  tea,  coffee,  and  even  cocoa  amongst  the  labouring 
classes.  Intemperance  is  the  most  fruitful  source  of  crime  and 
pauperism  amongst  the  working  classes,  and  anything  that  would  be 
likely  to  diminish  the  use  of  dcohol  amongst  them  would,  to  take 
the  lowest  ground,  certainly  lessen  the  burdens  thrown  upon  the 
ratepayers,  who  support  the  prisons  and  workhouses. 

The  experiment  of  giving  weak  tea  to  farm  labourers  instead  of 
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beer  has  lately  been  tried  in  several  districts  in  England,  and 
apparently  with  successful  results.  The  Chinese  workmen  who 
constantly  sip  tea  are  industrious  and  sober;  but  then  tea  is  cheaper 
in  China  than  beer  is  in  England.  Why  not  reduce  the  duty  on 
tea  to  such  an  extent  that  the  poorer  classes  would  be  induced  to 
largely  consume  its  cheering  infusion  ?  A  tea  drinker  is  rarely  a 
drunkard,  and  if  the  use  of  this  beverage  became  general  amongst 
the  poorer  classes,  I  have  very  little  doubt  but  that  there  would  be 
a  corresponding  decrease  in  the  consumption  of  alcohol. 

In  the  Comptes  Rendits  des  Seances  de  PAcademie  des  Sciences^ 
No.  21,  1871,  M.  Robuteau  describes  the  results  of  his  experiments 
on  the  influence  of  coffee  and  cocoa  on  nutrition,  and  from  which 
he  arrives  at  the  conclusion  that  they  are  not  mere  stimulants  like 
alcohol,  but  that  they  directly  contribute  to  the  nourishment  of 
tissue.  A  dog  which  was  fed  daily  upon  20  grammes  of  bread,  10 
grammes  of  fresh  butter,  and  10  grammes  of  sugar  died  in  29  days, 
obviously  from  defective  nutrition ;  whilst  a  dog  supplied  with  20 
grammes  of  cocoa,  10  grammes  of  sugar,  and  an  infusion  of  20 
grammes  of  roasted  cofifee  was  alive  and  healthy,  though  thin, 
after  29  days.  M.  Bobuteau  states  that  the  evil  results  sometimes 
experienced  by  the  continued  use  of  coffee  are  not  felt  if  the  coffee 
be  properly  roasted.  When  the  coffee  berries  are  too  highly  heated, 
an  injurious  substance  termed  caffeone  is  developed  in  them.  I 
believe  that  a  large  proportion  of  the  coffee  used  in  Paris  is  pre- 
pared by  subjecting  the  berries  to  a  current  of  heated  air  or 
superheated  steam.  I  wish  that  this  kind  of  coffee  were  more 
frequently  to  be  met  with  in  these  countries ;  for  the  infusion 
yielded  by  the  semi-charred  berries  of  the  British  grocer  is  often 
anything  but  a  delectable  beverage.  M.  Gazeau  has  still  more 
recently  communicated  to  the  Academy  of  Sciences  an  account 
of  experiments  performed  on  himself,  the  results  of  which  appeared 
to  show  that  cocoa  decidedly  increased  the  action  of  the  heart  and 
other  vital  organs.  He  believed,  however,  that  the  benefits  derived 
from  its  use  are  more  apparent  than  real,  and  that  it  acted  by 
merely  stimulating  the  vital  powers,  by  causing  a  more  rapid  destruc- 
tion, or  metamorphosis,  of  tissue.  This  is  really  the  old  theory 
as  regards  the  action  of  both  tea  and  coffee  upon  the  animal  economy. 
We  can,  however,  hardly  doubt  the  superiority  of  cocoa  over 
coffee  and  tea  as  a  merely  nutritive  principle,  for  its  chemical 
composition  shows  that  it  is  rich  in  fat-forming  and  muscle-making 
materials.  It  is  well  known,  too,  that  in  parts  of  South  America 
cocoa  constitutes  a  staple  article  of  food  amongst  the  Indian 
population. 

In  Liebig's  Annalen  for  May,  1871,  we  find  a  paper  on  tea  con- 
tributed by  WoUer,  in  which  great  stress  is  laid  upon  the  fact  that 
the  greater  proportion  of  the  nitrogen  in  tea  is  not  in  the  form  of 
theine,  but  in  that  of  a  protein  substance  resembling  casein,  and 
therefore  a  very  nutritious  food. 

Alcohol  is  a  stimulant  which  possesses  less  of  the  characteristics 
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of  trae  food  than  tea  or  coffee ;  for,  whiUt  the  latter  really  contaia 
some  matters  which  are  capable  of  forming  animal  tissue,  there  is 
nothing  in  alcohol  with  which  any  part  of  the  body  could  be  nou- 
rished. At  one  time  it  was  believed  that  food  could  be  of  no  use 
to  the  animal  economy,  except  for  the  formation  of  flesh  and  other 
tissues ;  and  according  to  that  view,  it  would  be  vain  to  ascribe  any 
nutritious  properties  to  alcohoL  It  is  now,  however,  very  generally 
believed  that  food  may  be  utilized  in  the  body  without  being  con- 
verted into  any  of  its  structures.  If  this  view  be  the  tirue  one,  we 
can  readily  understand  that  alcohol  might,  by  being  oxidized,  or 
burned  in  the  blood,  produce  animal  heat,  or  motive  power.  It  has 
been  alleged  that  the  alcohol  introduced  into  the  body  is  wholly 
thrown  off  from  it  unchanged ;  bat  the  inaccuracy  of  this  state- 
ment has  been  demonstrated  by  the  result  of  Thudichum  and  Dnpre's 
experiments.  When  taken  in  very  moderate  quantities,  alcohol,  I 
have  no  doubt,  performs  two  of  the  functions  of  food — namely,  the 
production  of  animal  heat  and  of  force.  It  is,  however,  by  far  the 
most  costly  food  in  common  use,  and,  except  in  certain  forms  of  dis- 
ease, it  is  clearly  a  very  expensive  luxury.  I  believe  that,  without 
exception,  healthy  persons  do  not  require  alcohol  in  any  form ;  and 
in  the  case  of  children,  its  use  is  seldom  beneficial,  and  generally 
injurious.  Small  quantities  of  it  are  certainly  utilized  in  the  sys- 
tem ;  but  of  the  amounts  usually  taken  at  and  after  meals,  the 
larger  proportion  subserves  no  useful  purpose,  and  probably  passes 
in  great  part  unchanged  from  the  body.  In  certain  diseases,  where 
there  is  rapid  wasting  of  the  body,  and  no  capability  of  using  suffi- 
cient food  to  replace  the  worn-out  tissue,  alcohol  is  often  invaluable. 
Under  such  circumstances,  it  retards  the  wasting  of  tissue,  because 
it  supplies  the  heat  and  energy  which  otherwise  would  have  to  be 
supplied  at  the  expense  of  portions  of  the  body.  Dr.  £.  Smith  states 
that  alcohol  lessens  the  activity  of  the  muscles  which  are  under  our 
control ;  but  that  it  increases  the  action  of  the  involuntary  muscles, 
such  as  the  heart  and  lungs. 

When  patients  utterly  refuse  the  ordinary  kinds  of  nutriment 
they  not  unfrequently  are  able  to  drink  one  or  more  of  the  many 
alcoholic  beverages.  In  fever  the  action  of  alcohol  appears  to  be 
most  strikingly  exhibited.  Professor  W.  Moore  informs  me  that 
twenty-seven  fever  patients  under  his  care  during  October  and 
November,  1870,  at  Sir  Patrick  Dun*s  Hospital,  Dublin,  were 
liberally  supplied  with  alcohol  in  the  form  of  whiskey,  brandy,  or 
wine  (or  two  or  all  of  these  liquids),  and  that  not  a  single  death 
occurred  amongst  them ;  though  in  many  cases  the  disease  (enteric, 
typhus,  and  simple  continued  fevers)  was  of  the  most  severe  type. 
In  the  case  of  chronic  maladies,  the  use  of  alcohol,  though  some- 
times beneficial,  certainly  produces  less  satisfactory  results  than 
attend  its  employment  in  inflammatory  complaints.  Here^  in  can- 
dour, it  must  be  admitted  that  many  eminent  physicians  deny  the 
efficacy  of  alcohol  in  the  treatment  of  any  kind  of  disease,  and 
some  assert  that  it  is  worse  than  useless.     The  preponderance  of 


Dyspepsia.  283 

medical  opinion  is,  however,  in  favour  of  the  use  of  alcohol  as  a 
semi- medicinal,  semi-nutritive  substance. 

Dyspepsia  is  a  term  vaguely  employed  to  designate  a  somewhat 
ill-defined  class  of  diseases  of  the  digestive  organs.  In  a  limited 
sense  it  means  the  abnormal  condition  of  the  stomach  and  duodenum, 
in  which  these  organs,  without  being  structurally  diseased,  are 
incapable  of  perfectly  and  easily  digesting  ordinary  food.  xThe 
causes  of  simple  dyspepsia,  or  indigestion,  are  numerous.  Defi- 
ciency of  nutriment,  inferior  and  badly  cooked  food,  and  bad  condi- 
tion of  the  blood,  are  prime  causes  of  indigestion  amongst  the 
lower  classes.  Undue  pressure  of  the  clothes  upon  the  body, 
irregularity  in  the  hours  of  meals,  excessive  quantities  of  food, 
imperfect  mastication,  severe  mental  and  bodily  exercise,  great 
anxiety  of  mind,  and  sedentary  habits,  are  amongst  the  common 
causes  of  imperfect  digestion.  A  dyspeptic  who  is  an  idler  should 
try  active  exercise  as  a  remedy ;  whilst  relaxation  often  affords 
immediate  relief  to  the  brain  or  body  worker,  whose  labours  are 
excessive.  '^  One  man's  meat  is  another  man's  poison"  is  a  trite 
but  true  adage.  Many  persons  constantly  eat  and  drink  things 
which,  though  generally  digestible,  they  well  know  are  certain  to 
disagree  with  themselves.  Simply  for  the  momentary  gratification 
of  their  palate  they  willingly  undergo  hours  of  discomfort,  if  not 
of  actual  pain.  Any  food  which  disagrees  with  the  stomach  will, 
if  constantly  used,  be  likely  to  convert  the  occasional  into  the  con- 
firmed dyspeptic.  Flatulence  is  a  common  form  of  dyspepsia. 
Those  subjected  to  it  are  benefited  by  abstaining  as  much  as  pos- 
sible from  esculent  vegetables.  They  should,  however,  use  a  little 
fruit,  in  order  to  supply  the  necessary  saline  ingredients  of  food, 
and  which  are  most  abundant  in  vegetables.  Grapes  and  roasted 
apples  are  not  likely  to  produce^a/ti^. 

Pyrosis,  or  acid  dyspepsia,  is  a  very  common  form  of  indiges- 
tion. It  is  produced  by  an  excess  of  acid  (lactic,  or  acetic)  in  the 
stomach.  It  is  frequently  caused  by  a  diet  in  which  the  starchy 
elements  of  nutrition  preponderate ;  and  it  is,  therefore,  common 
amongst  the  poor.  Heartburn  often  results  from  the  decomposition 
of  butter  in  the  stomach,  whereby  an  intensely  acrid  and  strong- 
flavoured  substance,  termed  butyric  acid,  is  produced.  Those  who 
suffer  from  acid  dyspepsia  should  especially  avoid  pastry,  and  all 
dishes  containing  highly  heated  butter.  They  should  prefer  a  diet 
in  which  the  albuminates  preponderate  rather  than  the  carbo- 
hydrates. A  bulky  diet  seldom  agrees  with  the  sufferer  from  acid 
dyspepsia. 

Biliousness  is  an  abnormal  condition  of  the  system  which  some 
persons  believe  is  induced  by  an  excessive  development  of  the  bile, 
whilst  others  suppose  that  it  is  caused  by  the  inactivity  of  the 
liver.  In  general  the  liver  has  very  little  to  do  with  the  state 
popularly  termed  bilious,  the  malady  being  frequently  caused  by 
fermentation  of  food  in  the  stomach,  either  from  deficiency  of 
gastric  juice  or  from  the  overloading  of  the  organ.     Sometimes 
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the  duodenum  becomes  obstructed,  and  the  food,  after  partial 
digestion  in  the  stomach,  cannot  descend  into  the  former  viscos ; 
under  such  circumstances  the  food  in  the  stomach  becomes  semi- 
putrid,  and  produces  nausea,  headache,  and  even  worse  symptoms. 
Occasionallj  the  duodenum,  when  obstructed  at  its  lower  end,  dis- 
charges bile  into  the  stomach.  Certain  kinds  of  food,  which 
cannot,  owing  to  individual  idiosyncrasies,  be  readily  digested, 
undergo  partial  putrefaction  in  the  stomach,  and  produce  bilious 
symptoms.  Active  exertion,  regular  habits,  and  moderate  diet  are 
the  best  remedies  for  simple  biliousness. 

In  dyspepsia,  pure  and  simple,  where  there  is  no  organic  disease, 
change  of  air  and  scene  often  works  wonders.  Those  who  suffer 
from  indigestion  usually  say  that  their  stomachs  are  out  of  order-* 
a  perfectly  true  statement ;  but  in  a  large  proportion  of  cases  the 
nervous  system  is  out  of  order  and  the  blood  is  impure.  It  is  as 
much  by  its  effects  upon  the  blood  and  nervous  system  as  by  its 
influence  upon  the  stomach  that  a  sojourn  in  some  of  the  health 
resorts  of  Great  Britain  and  the  Continent  does  good.  Wonderful 
a  machine  as  the  stomach  is,  it  cannot  do  its  work  without  the  aid 
of  the  nervous  system ;  and  if  the  brain  and  spinal  chord  are  ex- 
hausted by  overwork  of  any  kind,  they  are  unable  to  devote  to  the 
service  of  the  digestive  organs  the  necessary  amount  of  force 
wherewith  adequately  to  sustain  the  functions  of  the  latter.  The 
country  gentleman  well  knows  how  soon  his  horse  would  get 
knocked  up  if  permitted  to  take  a  full  feed  after  a  hard  day's  work 
with  the  hounds ;  and  many  a  dyspeptic  owes  much  of  his  misery 
to  his  sitting  down  to  dinner  thoroughly  worn  out  by  the  brain 
worry  and  physical  fatigue  of  the  day.  All  who  breathe  impure 
air  and  have  languid  respiration  are  prone  to  have  their  blood 
loaded  with  impurities ;  and  those  unhealthy  conditions  of  existence 
lead  in  many  ways  to  indigestion.  Taking  all  these  matters  into 
account,  the  dyspeptic,  about  to  take  his  holiday  trip,  should  select 
some  place  which  will  at  once  afford  rest  for  the  mind  and  objects 
to  gratify  his  eye — something  to  constantly  engage  his  atten- 
tion, and,  above  all,  something  which  will  induce  him  to  take  plenty  of 
exercise  in  good  air.  Most  of  the  places  in  Ireland  which  fulfil 
these  conditions  are  on  or  near  the  coast — Lisdoonvama,  Bundoran, 
Portrush,  Newcastle  (Co.  Down),  Kilkee,  and  Glengarriff,  for 
example.  In  England  there  is  Scarborough  for  those  who  like  gay 
society ;  and  Whitby  for  those  who  prefer  a  quieter  place.  Some 
find  the  high  and  dry  inland  air  of  Harrowgate  to  suit  them  best ; 
and  those  who  can  afford  a  continental  trip  have  the  very  thing  they 
require  at  Homburg— that  is,  a  variety  of  pleasant  excursions  to 
make  and  the  purest  air  to  breathe.  For  young  men,  a  pedestrian 
excursion  through  Connemara,  the  Highlands  of  Scotland,  or  the 
English  lake  districts  often  proves  a  pleasant  antidote  for  simple 
dyspepsia.  The  exercise  should,  especially  at  the  beginning  of  the 
trip,  be  moderate.  A  walk  of  twenty  miles  is  equal  to  a  day's  haid 
work  at  the  plough  or  in  other  laborious  occupations. 
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CHAPTER  XXV. 
DISEASED  AND  UNSOUND  FOOD. 

The  contagious  dieeaaes  of  the  domesticated  animals  (epizootics) 
resemble  in  their  mode  of  propagation  the  zymotic  diseases  which 
afflict  the  human  race.  Some  of  them  are  capable  of  becoming 
lymotics,  of  which  we  have  a  proof  in  the  conversion  of  bovine 
variola  into  human  vaccinia ;  and  even  when  the  virus  of  an  epi- 
zootic is  incapable  ofproducing  its  characteristic  symptoms  in  man, 
it  still  in  some  cases  develops  some  form  of  disease  which  occa- 
sionally terminates  fatally. 

The  following  epizootics  are  those  from  which  the  farm  animals 
of  these  countries  have  most  suffered : — The  rinderpest,  or  con- 
tagious typhoid  fever  principally  affects  oxen ;  but  occasionally 
the  sheep  suffers  from  it.  It  is  endemic  in*  the  southern  parts  of 
Russia,  and  would  now  be  endemic  in  Great  Britain  but  for  the 
vigorous  measures  adopted  for  its  extirpation  when  it  broke  out  in 
these  countries  eight  years  ago.  Contagious  lung  distemper  seldom 
affects  any  animal  save  the  ox.  The  ox  and  sheep  suffer  from 
small- pox,  but  the  pig  appears  to  enjoy  exemption  from  this  com- 
plaint. A  disease  popularly  termed  '*  the  soldier,"  which  resembles 
scarlet  fever  in  man,  is  often  endemic  in  Ireland,  and  is  generally 
a  fatal  affection.  The  poison  of  anthrax  affects  cattle,  sheep,  and 
Bwine^  and  is  occasionally  a  great  scourge.  The  so-called  splenic 
apoplexy  (the  maladie  du  sang  of  the  French  veterinarians)  of 
oxen ;  the  "  black-leg"  or  "  quarter-evil"  of  calves  and  young 
cattle ;  the  gloss  anthrax  of  oxen  and  pigs ;  the  "  braxy"  of  sheep ; 
the  carbuncular  cynanche,  or  anthracoid  angina,  the  haemorrhoidal 
anthrax,  and  the  gangrenous  erysipelas  of  the  pig,  and  the  malignant 
boil  which  attacks  the  latter  animal's  throat^---all  are  forms  of  car- 
buncular fever. 

Panzootic  aphtha  affects  all  the  domesticated  animals.  In 
Dublin  there  have  been  several  outbreaks  of  this  malady  amongst 
the  dairy  cows.  Eczema  epizdotica,  or  foot-and-mouth  disease, 
chiefly  ravages  our  herds,  but  it  often  attacks  our  flocks.  It  is 
one  of  the  least  fatal  of  the  epizootics,  but  perhaps  the  most  con- 
tagious. The  disease  is  an  eruptive  fever,  and  its  characteristic 
symptom  is  a  vesicular  eruption  on  the  mucous  surface  of  the  mouth 
and  adjacent  parts,  and  on  parts  of  the  skin  uncovered  with  hair 
-—the  udder  and  between  the  digits,  for  example. 

Parasitic  diseases  of  the  domesticated  animals  are  common. 
**  Sturdy"  is  occasioned  in  the  sheep  by  the  presence  of  a  bladder 
worm  {CtBnuris  cerebralis)  in  the  brain.  The  ''rot"  in  cattle 
and  sheep  is  caused  by  the  presence  of  very  large  entozoa,  termed 
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fluke*  {Dittamte  hepMiea),  in  the  atiimal'i  liver ;  bot  there  ti  do 
evidence  to  prove  that  the  flnkes  fouod  in  the  liver  of  eheep  or 
oxen  find  their  waj  into  the  livers  of  men.  Dr.  Cobbotd  states' 
that  in  America  and  Australia  the  pig  is  often  afflicted  with  tho 
parasite  Slephanarm  dentatat.  It  is  sometimes  Ij  inches  in 
ienjcth.  It  it  conjectured  that  it  ma;  be  the  cause  of  the  "  hog 
cholera." 

The  disease  termed  measles  in  piga  ts  produced  bj  the  presence 
of  great  numbers  of  C^tttcerd  celiulotm.  They  are  found  in  all 
parte  of  the  animal's  flesh,  but  the;  are  most  abundant  just  beneath 
the  skin,  on  which  the;  elevate  what  we  may  term  measle  monnda. 
The  worms  are  found  in  bags  which  are  situated  between  the 
mueculsr  fibres.  Measly  pigs  are  distinguishable  by  the  protuber- 
ances on  the  inner  surfaced  of  their  eyelids,  and  on  the  under  sur- 
face of  the  tongue,  by  a  yellow  speck  in  the  angles  of  the  eyes, 
and  by  their  thickened  neck  and  thin  loins.  Measly  piga  are 
very  common  in  Ireland,  much  more  so  than  in  either  England  or 
Scotland.     The  ox  also  suffers  from  a  species  of  measles. 

There  is  little  doubt  but  that  the  pork  measle  is  an  immature 
tape-worm,  which,  when  it  passes  alive  into  the 
human  body,  may  become  developed  into  that 
human  entozoon.  Thorough  cooking  un- 
doubtedly destroys  the  measle-worm  ;  but  pork 
sausages  are  sometimes  eaten  when  they  are  far 
from  being  completely  done.  I  have  reason  to 
know,  too,  that  measly  pork  is  very  likely  to 
be  employed  in  the  preparation  of  sausages ; 
i  and  it  is  not  a  pleasant  reflection  to  think, 
'   when  discussing  this  savoury  kind  of  meat,  that 

we  are  possibly  introducing  into  our  body  the 

Moaale  worm,  par- ^'"^''y°  *''^  *  tape-worm   ten   yards   long  I 
titUlj  protruded  from     ^'^  18.S5  Proftissor  Owen  described  theetructure 
its  bt&dder.  of  a  human  entozoon  which  had  been  discovered 

two  years  previously  by  a  Mr.  Hilton,  demonBtrstor  of  anatomy 
in  one  of  the  London  medical  schools.  From  its  hair-like  form  he 
termed  it  trichina,  and  as  it  was  found  coiled  up  he  added  the  ad- 
jective ipiralii  to  its  name.  The  trichina  tpirali*  have  since 
been  discovered  in  the  bodies  of  a  great  number  of  persona,  and 
the  disease  induced  by  their  presence  hss  been  termed  trichiniaiu. 
Since  the  discovery  of  the  trichina  in  man  several  hundred  cases 
have  been  detected  i  but  it  is  probable  that  many  persons  die  of 
IrtcAinwiftf  whose  decease  is  attributed  to  other  causes,  for  the 
diagnosis  of  this  malady  during  life  is  sometimes  difficult.  In 
bermany  this  disease  has  appeared  more  frequently  than  in  other 
countries  ;  and  several  times  during  the  last  few  years  it  hai 
assumed  the  proportions  of  an  epidemic.  In  one  small  town, 
Hettatadt,  in  Saxooy,  four  outbreaks  occurred  between  September, 

'  Monthly  Microscopical  Joumal,  November,  1871. 
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1S6I,  and  U&rch,  1664.  192  persons  were  known  to  be  ft£f«cted, 
of  whom  28  died.  In  -Fulj,  1864,  70  cases  occurred  at  Strassfurt, 
in  Prussia,  of  which  several  proved  fatal.  Trichiniasia  has  been 
obserred  not  only  in  the  British  Islands  and  in  many  parts  of  the 
Continent,  but  bIso  in  America.  In  1836  the  late  Dr.  Harrison, 
of  Dublin,  stated  at  a  meeting  of  the  British  Association  that  he 
had  detected  six  cases  of  trichinae  in  the  human  subject  Since  that 
time  the  anatomists  of  this  citj  have  occasionallj  encountered  thia 
worm.  In  1870  I  saw  thousands  of  them  in  the  body  of  a 
man  at  Steeven's  Hospital  Medical  College  ;  and  since  then  thejr 
have  been  detected  in  a  subject  in  the  Medical  School  of  the  Rojal 
College  of  Surgeons.  Trichiniesis  is  a  very  painful  disease,  pro> 
ducin^  fever,  diarrhoea,  headache,  and  excruciating  muscular  pains, 
resembling  those  occasioned  by  acute  rheumatism. 

Zoologically  considered,  the  trichina  is  the  juvenile  condition  of 
a  very  small  nematode  worm.  From  the  eggs  of  this  worm,  which 
are  deposited  in  the  intestinal  canal,  the  embryo  issues,  in  the 
form  of  a  minute  thread,  which  immediately  begins  to  bore  its 
way  through  the  abdominal  wall  into  the  muscular  tissues.  In 
about  a  fortnight  the  thread  is  developed  into  the  well  known 
form  of  the  trichina,  which,  gradually  coiling  itself  up,  finally  be- 
comes invested  with  a  coating  of  calcareous  matter — that  is,  be- 
comes encysted.     The  diagram  shows  the  appearaace  presented  by 
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a  trichina  and  its  capsole.  The  trichina  lives  for  a  long  time  in 
his  hermit-like  cell,  and  in  the  encysted  condition  is  harmless,  or 
nearly  so,  to  the  human  subject.  "When  pork  containing  a  trichina  is 
eaten,  the  juices  of  the  stomach  dissolve  the  calcareous  cyst,  and 
thd  liberated  worm  is  then  free  to  wander  through  the  body  and 
to  multiply  itself.  The  numbers  of  trichiii»  which  have  been 
detected  in  morsels  of  flesh  are  very  great.  In  a  small  piece — 
about  ten  grains  weight — of  the  tongue  of  the  subject  to  which  I 
have  already  referred  I  estimated  the  presence  of  at  least  250 
trichina.  In  some  instances  of  trichiniasis  in  man,  I  have  no 
doubt  but  that  millions  of  these  worms  were  present.  The  trichinse 
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have  been  foand  in  rats,  dogs,  moles,  hedgehogs,  sheep,  camiyoroas 
birds,  and  even  in  frogs.  Bj  the  aid  of  the  microscope,  the  pre- 
sence of  trichins  and  other  entozoa  is  readily  detected. 

The  Tatnia  mediocanellata^  occasionallj  found  in  man,  ia  said 
to  be  derived  from  beef. 

The  disease  which  is  most  fatal  amongst  oxen  in  this  coontrj  is 
contagious  pleuro -pneumonia.  There  are  two  forms  of  bovine 
pleuro-pneumonia — one  resembling  that  disease  in  man,  and  noo« 
contagious ;  the  other  a  highly  contagious  and  much  more  fatal 
malady,  imported  into  this  country  from  the  continent  in  1841, 
and  now  unfortuoately  completely  domiciled  here.  The  nsoal 
symptoms  of  contagious  pleuro-pneumonia  are  very  marked.  The 
attack  is  generally  ushered  in  with  shivering ;  next  a  slight  congh 
is  heard,  which  gradually  increases  in  severity  as  the  disease  pro- 
gresses. The  pulse  is  full,  and  ascends  from  about  70  to  over  100 ; 
but  ultimately  it  becomes  weak  and  indistinct.  The  temperature 
increases,  and  the  symptoms  of  acute  fever  present  themselves.  In 
the  severe  stage  of  the  disease  there  is  usually  a  very  loud  respi- 
ratory murmur ;  and  at  each  inspiration  the  nasal  cartilages  rise 
spasmodically.  Pressure  on  the  spine  produces  great  pain.  The 
eyes  become  bloodshot,  and  foam  often  issues  from  the  mouth.  By 
means  of  the  stethoscope  the  serious  structural  changes  which  the 
lungs  undergo  are  readily  determined.  The  dry,  sonorous  r&le  of 
ordinary  bronchitis  is  observed;  and  a  sound  as  if  pieces  of 
leather  were  undergoing  friction  may  be  observed  until  the  last 
stage  of  the  disease  over  a  large  portion  of  the  thoracic  surface. 
There  is  ofi;en  diarrhoea.  The  post-mortem  appearances  are  striking. 
There  are  extensive  adhesions  between  the  costal  and  visceral 
pleurae.  The  trachea  contains  large  quantities  of  false  membranes. 
The  lungs  are  enormously  increased  in  size,  and  are  frequently  hepa- 
tized  to  the  extent  of  three-fourths  of  their  volume.  There  is  great 
destruction  of  lung  tissue.  The  pulmonary  lobules  are  reddish- 
brown,  and  being  cemented  by  layers  of  dense  and  lighter-coloured 
l)'mph,  the  whole  mass  often  presents  an  appearance  resembling  that 
of  Sienna  marble.  The  quantity  of  purulent  matter  infiltrated 
through  the  lungs  and  occasionally  accumulated  in  cavities  and 
abscesses  is  sometimes  very  large.  I  have  seen  nearly  a  gallon 
of  purulent  matter  flow  from  the  lungs  of  a  single  cow.  The 
lungs  often  attain  to  an  enormous  weight.  In  their  healthy  con- 
dition their  average  weight  is  about  12  lbs. ;  in  advanced  sts^^  of 
pleuro-pneumonia  they  generally  weigh  from  30  to  70  lbs.  On  one 
occasion  I  found  them  to  weigh  100  lbs.  This  disease  generally 
terminates  fatally. 

The  flesh  of  well-fed  oxen,  killed  whilst  affected  with  pleuro- 
pneumonia, varies  very  much  in  appearance.  In  the  congestive 
stage  of  the  malady  the  flesh  is  undistinguishable  from  that  of 
healthy  oxen.  In  the  latter  stages  of  the  disease,  and  immediately 
after  death,  it  frequently,  but  by  no  means  invariably,  preaents  a 
somewhat  abnormal  appearance ;  but  on  the  following  day  it  ia  not 
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difficult — at  least  to  the  initiated — to  distingaish  it  from  healthy 
beef.  Good  meat  possesses  a  dull  <red  hue  and  a  marbled  appear- 
ance.  It  is  firm  to  the  touch,  and  the  texture  is  less  elastic  the 
day  after  the  death  of  the  animal  that  furnished  it.  Its  odour  is 
not  disagreeable.  On  the  contrary,  the  flesh  of  diseased  animals 
is  more  flabby  the  day  after  they  are  slaughtered ;  it  is  rather 
plastic  and  moist,  and  its  membranes  exude  a  glairy  liquid.  On 
the  first  day  its  colour  is  generally  preternatu rally  red,  but  on  the 
second,  and  especially  the  third  day,  it  acquires  a  dark  brown 
shade.  Dr.  Lethebj  says  that  in  diseased  meat  the  juices,  instead 
of  being,  as  in  the  case  of  healthy  flesh,  acid,  are  often  either  neu- 
tral or  alkaline.  I  have  never  found  this  to  be  the  case  until  at 
least  twenty-four  hours  after  death,  when  probably  it  was  caused 
by  ammonia  being  liberated  from  the  decomposing  blood — for  dis* 
eased  meat  decays  very  rapidly.  When  the  medical  officer  in- 
spects a  carcass  of  beef  from  which  the  viscera  have  been  removed, 
he  should  examine  the  cavity  of  the  chest  carefully  to  see  if  pieces 
of  unsound  lung  still  adhere  to  the  ribs  The  membranes  are  often 
carefully  scraped  off  the  latter  to  prevent  such  an  observation  from 
being  made,  but  in  such  cases  the  bone  is  laid  bare. 

The  medical  officer  should  condemn,  as  unfit  for  human  food, 
the  carcasses  of  animals  affected  with  carbuncular  diseases,  conta- 
geous  pleuro-pneumonia,  and  similar  serious  diseases,  and,  in  the  pig, 
scarlatina.  The  flesh  of  animals  in  a  parturient  state  is  unfit  for 
food ;  also  that  of  animals  very  emaciated  or  highly  inflamed  from 
ill-usage,  or  putrid.  Certain  parasitic  diseases,  such  as  the  measles 
and  trichina  worms,  render  meat  unfit  for  food. 

The  milk  of  cows  affected  with  pleuro-pneumonia  does  not 
appear  to  have  been  much  investigated.  I  find  that  it  generally 
contains  a  high  proportion  of  solids;  and  in  two  instances,  where  the 
cows  were  actually  dying,  I  found  bacteria  and  vibriones  in  their 
milk — a  clear  indication  that  retrograde  metamorphosis  of  matter  was 
taking  place  in  it.  The  losses  sustained  by  the  Dublin  dairymen,  in 
consequence  of  the  ravages  amongst  their  herds,  is  very  great. 
So  far  as  I  can  learn,  during  the  last  year  at  least  12  per  cent,  of 
their  stock  suffered  from  the  disease.  The  dairymen  cannot  be 
convinced  that  the  disease  is  contagious,  and  therefore,  unless 
under  compulsion  from  the  sanitary  authorities,  they  never  disin 
feet  their  premises  after  the  removal  of  diseased  animals  from 
them.  In  many  cases,  too,  the  vital  powers  of  the  cows  are 
lowered  by  their  constant  respiration  in  close  and  foetid  stables. 
In  some  of  the  sheds  the  cubic  space  allowed  to  a  large  cow  is  even 
less  than  the  minimum  300  cubic  feet  of  breathing  room  allowed 
to  a  man  in  the  registered  lodging-houses.  I  once  saw  a  large 
number  of  dairy  cows  so  close  to  each  other  in  a  dairyman's  stable 
that  it  was  quite  impossible  they  could  all  lie  down  together.  On 
questioning  their  owner  on  this  point,  he  facetiously  replied, 
**  Gorrah,  sir,  they  take  it  turn  about  I" 

The  trichine  exist  in  the  pig,  and  when  the  flesh  of  this  animal 
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18  eaten  by  man  the  worms  migrate  from  the  stomach  to  the  most 
remote  parts  of  his  body,  producing  by  their  passage  through  the 
tissues  the  most  agonizing  pain.  Prolonged  boiling  or  thorough 
roasting  destroys  the  vitality  of  these  worms.  If,  however,  the 
cooking  be  imperfectly  accomplished,  the  trichinae  pass  alive  into 
the  stomach.  Neither  smoking  nor  salting  kills  them,  for  Mosler 
found  them  alive  in  a  ham  kept  for  ten  months.  The  greatest 
danger  is  to  be  apprehended  from  sausages,  the  central  parts  of 
which  are  often  underdone,  whilst  the  outer  part  is  overdone.  The 
cases  of  trichiniasis  which  have  occurred  in  Dublin  do  not  prove 
that  the  entozoa  exist  in  Irish  pigs;  for  they  may  have  been 
derived  from  foreign  bacon  or  ham  consumed  by  the  unfortunate 
patients.  I  have  repeatedly  carefully  sought  for  trichina  in  the 
pork  and  bacon  of  home  production,  but  never  succeeded  in  dis- 
covering them.  At  the  same  time,  I  am  far  from  believing  that 
they  do  not  occasionally  occur  in  Irish  pigs,  though  they  have  not 
yet  been  discovered  in  them. 

The  power  to  carry  out  a  compulsory  inspection  of  meat  and 
other  kinds  of  food  is  entrusted  to  certain  local  authorities^ — cor- 
porations, town  councils,  boards  of  guardians  of  the  poor,  &c.— 
by  the  Nuisances  Removal  Act,  1863,  which  is  incorporated  with 
the  Sanitary  Act  of  1866  (29  and  30  Vict.,  cap.  90).  Some  doubt 
having  arisen  as  to  the  extension  of  the  clause  of  that  act  relating 
to  food  to  Ireland,  the  point  was  cleared  up  by  a  short  act  of  parlia- 
ment, passed  (32  and  33  Victoria,  cap.  108)  at  the  request  of  the 
Public  Health  Committee  of  the  Corporation  of  Dublin. 

In  1867  I  succeeded  in  organizing  a  very  efficient  system  of 
inspection  of  the  meat,  fish,  and  fresh  vegetables  on  sale  or  in  pre- 
paration for  sale  in  Dublin.  Four  sergeants  and  constables  of  the 
metropolitan  police  are  employed  for  the  sole  purpose  of  inspecting 
the  slaughter-houses,  butchers'  stalls,  cattle,  fish,  fruit,  and  vege- 
table markets,  and  all  other  places  where  meat,  fish,  and  vegetables 
are  to  be  found.  They  are  paid  by  the  Corporation,  and  act  under 
an  inspector  of  food.  These  five  officers  are  commissioned  as  in- 
spectors of  nuisances,  which,  under  the  Sanitary  Act  of  1866, 
gives  them  the  right  of  entry  into  certain  premises,  and  the  power 
to  seize  food  if  they  suspect  it  to  be  diseased  or  otherwise  unsound. 
The  whole  police  force  of  the  city  and  suburbs  co-operate  with 
the  inspectors.  For  example,  when  a  sick  animal  or  unsound  car- 
cass is  detected,  an  ordinary  policeman  is  placed  in  charge  of  it 
until  it  is  disposed  of.  Whenever  there  is  the  slightest  doubt  as 
to  whether  food  under  seizure  is  sound  or  not  I  inspect  it,  and 
either  pronounce  it  sound  or  give  a  written  certificate  stating  that 
it  is  unfit  for  human  food. 

Before  an  official  inspection  of  meat  was  organized  in  Dublin, 
the  usual  practice  was  to  send  up  to  this  city  the  carcasses  of  cows, 

'  The  powers  of  all  these  bodies  have  been  transferred  to  the  nrban  and 
rural  sanitarj  authorities  bj  the  Public  Health  Act  of  1874. 
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sheepi  and  pigs  that  died  or  were  killed  whilst  diseased,  within  a 
radius  of  at  least  twelve  miles  from  the  city.  Every  dairy  cow 
that  had  pleuro-pneumouia,  or  that  died  or  was  killed  during  par- 
turition, found  its  way  into  the  shambles.  It  is  a  fact  that  the 
Dublin  knackers  formerly  rarely  had  the  carcass  of  a  cow  sent  to 
them,  whilst  now  not  a  day  elapses  without  one  or  more  head  of 
horned  stock  being  consigned  to  them.  From  220,000  to  500,000 
lbs.  weight  of  diseased  and  otherwise  unsound  food  are  annually 
confiscated  in  Dublin,  and  persons  are  constantly  fined  and  impri- 
soned for  attempting  to  dispose  of  diseased  or  putrid  meat. 

During  the  year  1873  the  following  quantities  of  unsound  food 
were  condemned  in  the  City  of  Dublin: — 208  carcasses  of  oxen, 
55  carcasses  of  sheep,  14  carcasses  of  veal,  and  109  carcasses  of 
pigs — total,  386  carcasses.  There  were  also  condemned  numerous 
fragments  of  carcasses,  together  with  fish,  vegetables,  &c.,  of 
which  the  following  (including  the  whole  carcasses  and  vegetable 
food)  is  a  complete  return : — 

•  Pounds. 

Beef  ...  ...  ...  147,815 

Veal  ...  ...  ...  2,100 

Matton  ...  ..  ...  6,640 

Pork  ...  ...  ...  19,356 

Bacon  ...  ...  ...  7,139 

Fish  ...  ...  ...  34,220 

Batter  ...  ...  ...  72 

Fruit  and  Vegetables  ...  ...  450 

Bread  ...  ...  ..  6,000 

Flour  ...  ..  ...  660 

jLea  ..  ...  ...  ^Uvf 


Total     ...  ...  ...         224,552 


Animal  Food  ...  ...  ...         217,342 

Veii:etable  Food  ...  ...  7,210 

Of  the  21  persons  convicted  during  the  year  for  selling  or  being 
possessed  of  diseased  or  unsound  meat  1 1  were  fined  £49  1 7s. 
Of  the  others  10  were  imprisoned — Sfor  3  months  each,  3  for  2 
months  each,  2  for  6  weeks  each,  and  2  for  14  days  each. 

There  is  considerable  diversity  of  opinion  relative  to  the  amount 
of  injury  to  human  health  and  life  occasioned  by  the  use  of  the 
flesh  of  animals  slaughtered  whilst  in  a  diseased  condition,  parasitic 
maladies  being  excluded.  If  we  adopt  the  opinion  of  the  distin* 
guished  French  writer  on  hygiene,  Parent  du  Chatelet,  the  human 
stomach  is  capable  of  digesting,  without  injury  to  the  system,  the 
most  highly  diseased  and  putrid  kinds  of  fiesh.  Daring  the  last 
great  outbreak  of  rinderpest  in  England  and  Scotland,  thousands 
of  oxen,  killed  whilst  affected  with  ihe  disease,  were  eaten,  and  t 
is  asserted  that  no  bad  results  followed.  In  Ireland,  where  con- 
tagious lung  distemper  has  been  prevalent  since  the  year  1841,  the 
carcasses  of  immense  numbers  of  animals  afiected  with  that  disease 
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must  have  been  used  as  food,  and  yet  we  do  not  know  of  any 
serious  consequence  to  human  life  or  health  having  resulted  there- 
from. It  must,  however,  be  admitted  that  until  quite  recently  very 
little  attention  has  been  devoted  to  the  subject  of  the  influence  on 
health  produced  by  the  use  of  the  flesh  of  diseased  animals.  Per- 
haps the  consumers  of  the  beef  furnished  by  cattle  afiected  with 
pleuro-pneumonia  have  not  enjoyed  that  immunity  which  stock- 
feeders,  salesmasters,  and  butchers  maintain  has  been  the  case.  A 
man  taken  ill  after  dining  upon  a  beefsteak  not  obviously  unsound 
would  seldom  attribute  his  indisposition  to  the  use  of  diseased 
meat.  Negative  testimony  is  not,  however,  worth  much  in  most 
cases,  and  that  perfectly  fresh  meat  is  sometimes  capable  of  pro- 
ducing disease,  and  even  of  causing  death,  is  a  fact  of  which  there 
is  abundant  positive  testimony. 

Dr.  Kesteven,  in  the  Medical  Times  for  March  5  th,  1864,  men- 
tions a  case  where  12  persons  suffered  from  choleraic  symptoms 
after  the  use  of  pork,  which  was  neither  putrid  nor  poisoned.  The 
disease  called  braxy,  which  affects  sheep,  is  very  common  in  Scot- 
land. When  the  flesh  of  a  braxy  sheep  is  eaten  fresh,  it  is  likely 
to  produce  disease ;  but  when  corned  it  is  generally,  though  not 
always,  consumed  with  impunity.  According  to  Dr.  Leared,  20 
per  cent,  of  the  deaths  in  Iceland  are  caused  by  parasites  derived 
from  the  flesh  of  the  sheep. 

Professor  Gamgee  states  that  several  cases  of  illness  produced 
by  the  use  of  the  flesh  of  animals  suffering  from  inflammatory  dis- 
eases have  come  under  his  observation.  According  to  Dr.  Living- 
ston, in  South  Africa  the  negroes  and  Europeans  who  eat  the 
flesh  of  oxen  affected  with  pleuro-pneumonia  suffer  from  malignant 
anthrax ;  and  it  is  a  significant  fact  that  since  the  introduction  of 
this  epizootic  into  England  the  mortality  from  carbuncle  and  phleg- 
mons generally  has  steadily  and  largely  increased.  During  the 
five  years  before  the  appearance  of  the  lung  distemper  the  annual 
deaths  from  phlegmons  averaged  5  per  20,000  deaths  from  all 
causes ;  whilst  during  the  ten  years  ended  in  1856  the  mortality 
from  these  diseases  rose  to  162  per  20,000  deaths.  The  Regis- 
trar-General for  Scotland  states  that  the  mortality  from  carbun* 
cular  diseases  has  greatly  increased  in  that  country  since  pleuro- 
pneumonia became  an  endemic  disease  amongst  its  herds. 

Dr.  M.  Petry,  in  a  communication'  to  the  Belgian  Koyal  Aca- 
demy of  Medicine,  refers  to  the  frequent  production  of  carbuncular 
disease  in  man  from  the  use  of  the  flesh  of  diseased  animals.  He 
gives  us  the  history  of  an  outbreak  of  malignant  pustulea  amongst 
the  inhabitants  of  the  village  of  Condroz,  which  was  clearly  traced 
to  the  consumption  as  food  of  the  flesh  of  an  ox  aflTected  with 
charbon. 

*  Considerationa  Pratiques  aur  le  TjphnsBovin.et  Charbonneuz.  Balledn 
derAcademie  Koyall  de  M^ecine  de  Belgique.  Ann^,  J  872,  Tome  ri. 
X«o.  9. 
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In  1866,  at  Newtownards,  county  of  Down,  two  persons  died 
and  others  suffered  severely,  after  eating  veal  not  obviously  un- 
sound, and  in  which  Dr.  Hodges  could  not  detect  poison. 

In  No.  7,  Vol.  6,  of  the  Bulletin  de  VAcademie  Roy  ale  de 
Medeeine  de  Belgique^  M.  Euborn,  in  a  lengthy  article  relating  to 
the  iojury  ioflicted  on  the  public  health  by  the  consumption  of 
diseased  meat,  proposes  that  the  carcasses  of  all  animals  affected 
with  contagious  diseases  should  be  burned.  He  describes  a  pro- 
cess of  incremation  which  would  not  give  rise  to  a  serious  nuisance; 
and  he  considers  that  his  plan,  if  perfectly  carried  out  by  the 
authorities,  would  eventually  destroy  the  parasitic  and  contagious 
diseases  of  animals  used  as  food. 

Many  cases  of  poisoning  by  shell-fish  are  on  record.  In  1837 
nearly  thirty  persons  were  poisoned  by  mussels  at  Leith.  In  the 
Lancet  for  February  15, 1873,  a  case  of  poisoning  by  these  molluscs 
is  reported.  The  schoolmaster  of  the  Union  Workhouse,  Falmouth, 
took  fifteen  of  ttie  boy  inmates  of  that  institution  for  a  walk  on 
Mainford  beach.  It  would  appear  that  they  picked  up  and  ate  some 
mussels,  which  were  abundant  on  the  rocks.  One  of  the  bojrs 
speedily  fell  down  in  a  fit,  and  soon  after  three  other  boys  became 
similarly  affected.  Three  of  the  boys  died  within  an  hour,  and  the 
fourth  recovered.  Many  kinds  of  shell-fish  and  fish  occasionally 
assume  poisonous  properties,  from  causes  which  at  present  are 
unknown.  In  one  instance,  however,  Bouchardat  proved  that  the 
poisonous  effects  produced  by  mussels  taken  from  a  particular  place 
was  due  to  the  presence  of  copper  in  the  shell-fish. 

A  remarkable  account  of  an  epidemic  amongst  fish  is  given  by 
Dr.  Ogle  in  the  Lancet  for  November,  1874.  The  disease 
resembled  typhoid  fever  in  man,  and  whilst  the  blood  of  the  fish 
contained  vibriones  and  bacteria,  that  of  the  healthy  fish  was  free 
from  bucteridse.  The  ill  effects  sometimes  observed  after  eating 
perfectly  fresh  fish  may  occasionally  be  due  to  the  animal  having 
been  diseased. 

As  I  have  so  much  experience  in  relation  to  diseased  meat,  it 
may  be  presumed  that  cases  of  illness  produced  by  its  use  occa- 
sionally come  under  my  notice.  Such  is  the  case.  Persons  call 
on  me  from  time  to  time  to  complain  that  they  or  members  of  their 
families  have  been  made  ill  by  eating  what  they  believed  to  be  dis- 
eased meat.  Sometimes  they  bring  a  portion  of  the  offending 
article.  This  occasionally  is  semi-putrid,  but  more  frequently  it  is 
fresh ;  in  the  latter  case  it  genesally  possesses  a  sickly,  cadaverous 
odour.  Measly  bacon  is  often  complained  of;  and  I  have  seen 
several  persons  who  referred  severe  illness,  which  they  were  suf- 
fering from,  to  the  use  of  bacon  or  pork  containing  the  Cyeticercut 
celluiosis.  In  July,  1870, 1  inspected  a  cow's  head,  a  portion  of 
which  had  been  eaten  by  a  family,  all  of  whom  shortly  after  were 
affected  with  retching  and  diarrhoea.  The  part  of  the  head  that 
remained  was  not  even  slightly  putrid,  but  it  emitted  a  loathsome 
odour,  resembling  that  so  often  smelled  in  the  chambers  of  the 
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sick.  It  appears  that  the  fleshy  portion  of  the  head  had  been  in 
great  part  removed  from  the  skull,  and  broiled  on  embers,  which 
probably  only  imperfectly  cooked  it.  A  strong  man — a  labourer 
in  a  timber  yard — his  wife  and  children,  partook  of  the  meat,  with 
the  simple  addition  of  bread ;  the  man  ate  heartily,  but  the  woman 
and  her  children  only  used  a  small  portion  of  the  meat.  Less  than 
an  hour  after  their  dinner  the  whole  family  became  unwell,  with 
diarrhoea  and  vomiting,  but,  with  the  exception  of  the  man,  they 
recovered  in  less  than  twenty-four  hours.  The  husband,  however, 
remained  in  bed  seriously  ill  for  nearly  a  week.  I  happened  to  sea 
him  thirty-six  hours  after  his  unlucky  meal,  and  found  him  much 
prostrated.  His  tongue  was  very  foul,  his  pulse  feeble,  and  he 
particularly  complained  of  pain,  accompanied  by  a  sickening  sen- 
sation, in  his  stomach.  For  nearly  two  days  he  had  very  bad 
choleraic  diarrhoea.  I  carefully  examined  a  portion  of  the  cow's 
head,  but  I  found  no  evidence  of  parasitic  disease. 

A  case  of  poisoning  by  rancid  butter  came  under  my  observation 
in  April,  1873.  A  tradesman  and  his  family  became  unwell  after 
partaking  of  breakfast,  consisting  of  tea,  cold  meat,  bread,  and 
butter.  The  father  complained  at  the  meal  of  the  quality  of  the 
butter,  and  with  difficulty  forced  himself  to  swallow  it ;  shortly 
afterwards  his  stomach  became  sick,  and,  to  use  his  own  words,  he 
felt  the  rancid  butter  coming  up  his  throat.  Two  of  his  daughters 
became  very  unwell  almost  immediately  after  breakfast;  they 
suffered  severely  for  some  time  from  choleraic  diarrhoea.  They 
were  admitted  into  the  Mater  Misericordise  Hospital,  Dublin,  where 
the  younger  girl,  Julia  Cummins,  aged  eight  years,  expired  in  the 
evening.  I  examined  the  contents  of  her  stomach,  the  matter 
ejected  from  the  father's  stomach,  and  portions  of  the  unconsumed 
food  from  the  morning  meal,  but  no  poison  was  detected  therein. 
The  meat,  of  which  only  a  small  portion  had  been  eaten,  presented 
all  the  characteristics  of  the  flesh  of  a  healthy  animal ;  but  the 
butter  was  rancid  in  the  most  extreme  degree — indeed,  its  odour 
alone  was  almost  sufficient  to  make  a  delicate  person  ilL  I  felt  no 
hesitation  in  coming  to  the  conclusion  that  the  butter  had  poisoned 
the  family  ;  and  the  verdict  of  the  coroner's  jury,  who  inquired  into 
the  case  of  Julia  Cummin's  death,  was  in  harmony  with  that 
belief. 

Ifi  August,  1869, 1  visited  a  family,  consisting  of  six  persons, 
all  suffering  from  choleraic  diarrhoea,  which  they  could  only  attri- 
bute to  the  use  of  some  chops  which  had  constituted  the  staple 
item  of  their  dinner.  On  inquiring  closely  into  the  facts  of  the 
case,  I  came  to  the  conclusion  that  the  surmises  of  the  family  as  to 
the  cause  of  their  complaint  was  correct.  A  portion  of  the  chops 
had  remained,  and  although  quite  fresh,  it  bad  the  disagreeable, 
sickly  odour  which  1  have  so  frequently  observed  in  the  case  of 
the  flesh  of  animals  obviously  diseased. 

In  1873  a  severe  outbreak  of  choleraic  diarrhoea  occurred  in  the 
workhouse,  Tralee,  which  I  found  could  only  have  been  caused  by 
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the  ase  of  porridge  made  from  stirabout  extensivelj  affected  with 
fungi. 

Daring  the  last  few  years  more  than  a  score  persona  hare  been 
summoned  before  the  Lord  Major  and  the  police  mBgistrates  for 
having  sold  meat  which  witnestes  swore  in  court  had  made  them 
unwell.  In  every  case  I  carefully  inspected  portions  of  ttie  meat 
complained  oF,  and  found  that  it  was  generally  more  or  less  putrid, 
or  that  it  possessed  a  rank  odour,  or  that  parasites  were  present  iu 
it.  In  three  or  four  cases,  however,  the  meat  did  not  present  any 
external  appearaoce  of  disease. 

It  is  arged  by  tbose  who  assert  that  the  fiesh  of  diseased  animalB 
is,  except  under  very  exceptionable  circumstances,  wholesome  food, 
that  neither  the  chemist  nor  the  microscopist  has  as  yet  discovered 
any  specific  poison  in  it,  except  such  parasites  as  trichina  spiralis. 
It  must,  however,  be  borne  in  mind  that  Lionel  Beale  has  vainlj 
sought  for  the  contagium  of  several  diseases  by  means  of  a  micro- 
scope BO  powerful  that  if  it  were  possible  to  look  at  a  man  through 
it  he  would  appear  to  be  as  tall  as  Chimboraio.  With  this  instru- 
ment he  could  only  discover  as  abnormal  a  little  granular  matter  in 
the  blood  taken  from  a  cow  affected  with  rinderpcEt.  It  is  unrea- 
'  sonable,  therefore,  to  demand  that  before  the  flesh  of  animals  suf- 
fering from  loathsome  diseases  is  prohibited  as  an  article  of  food, 
the  chemist  or  the  microscopist,  or  the  pathologist,  shall  demon- 
strate that  it  contains  an  isolable  poison  or  virus.  The  purchasers 
of  butchers' meat  would  not  buy  the  flesh  of  an  animal  that  they  knew 
had  such  a  disease  as  black-leg  or  lung  distemper;  and  shoold 
there  be  even  a  slight  doubt  as  to  the  unwholesome  nature  of  such 
food,  it  is  clearly  the  duty  of  the  sanitary  authorities  to  place  an 
interdict  upon  its  sale  in  open  market. 

The  flesh  of  over-fattened  ani- 
mals is  said  to  be  unwholesome, 
but  there  is  no  good  evidence  in 
I  i^  support  of  that  atatemenU     At 

.W^.  ■■■■iiHiiiiiijiiii  tlie  same  time,  I  am  disposed  to 

^^^  bovine   monsters   that  carry  off 

j^.  ^  prizes  at  our  agnt.ultural  shows 

■^ij^  13  deficient  in  nutritive   power. 

**.^  ■-        ^  The  fibres  of  their  muscles  are 

j^^^^^^'^^'-^""^^'^^  either  partially  replaced  by  far, 

'SSiii^"'*^^  or  literally  smothered  in   enor- 

■-.  „  mous  quantities   of  that  tissue. 

Fibres  of  Flesh  broken  up  t.     ■■     „       ,,         .i     ■      . 

gy  p.^^  The  diagram  shows  the  structure 

of  muscular  fibres  fibres    broken 

A  very  objectionable  kind  of 
animal  food  is  that  termed  "  slink  veal."  It  possesses  a  loose  tex- 
ture which  allows  a  large  quantity  of  air  to  be  blown  into  it — 
usually  from  the  lungs  of  the  batcher  or  his  udistanl.     It  is  very 
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liable  to  cause  diarrhoea,  and  its  use  should  be  prohibited  when 
cholera  is  epidemic.  It  is  not  a  nutritive  food,  the  greater  part  of 
its  solid  constituents  consisting  of  indigestible  nitregenouB  matters. 
I  found  in  Teal  one  daj  old— 

water  •••         •••         •••         •••         •••     / ^*iwO 

J?  a  V         •••  •••  aa«  •■•  •••        oil 

Nitrogenous  matters 18*46 

Mineral  matters  3*12 


100*00 


Several  cases  of  herpes  contagiosus  have  been  referred  to  the 
use  of  the  milk  of  cows  affected  with  foot-and-mouth  disease.  In 
the  annual  report  of  the  Medical  Officer  of  the  Privy  Council  for 
1869,  Dr.  Thome  shows  that  a  disease  is  sometimes  produced  in 
the  human  subject  when  the  milk  of  cows  suffering  from  foot-and- 
mouth  disease  is  freely  used  without  being  boiled.  In  1871  foot- 
and-mouth  disease  prevailed  extensively  for  about  two  months  in 
Dublin.  The  fatality  from  it  was  not  high — probably  2  or  3  per 
cent.  I  made  careful  inquiries  as  to  the  effect  which  the  milk  of 
some  of  the  affected  animals  produced  on  the  health  of  those  who 
drank  it,  but  I  could  not  get  much  satisfactory  information.  In 
one  instance  only  did  I  ascertain  that  the  milk  of  cows  seriously 
affected  with  the  malady  probably  produced  disease.  Three  chil- 
dren, who  largely  consumed  the  milk,  both  cooked  and  uncooked, 
suffered  very  much  from  aphthous  patches  in  their  mouth  and  on 
their  lips.  There  is  the  clearest  evidence  that  several  pigs  died  in 
consequence  of  being  largely  fed  upon  the  milk  of  cows  suffering 
from  epizootic  aphtha. 

In  )  870,  Dr.  Ballard,  Medical  Officer  of  Health  for  Islington, 
London,  traced  the  cause  of  a  local  outbreak  of  typhoid  fever  in 
his  district  to  the  use  by  the  affected  persons  of  milk  supplied  from 
a  particular  dairy.  Between  the  3rd  of  July  and  the  10th  of  Sep- 
tember, 1870,  168  persons,  part  occupants  of  67  houses,  con- 
tracted typhoid  fever,  and  in  26  of  the  cases  the  disease  terminated 
fatally.  The  radius  of  the  district  in  which  the  168  cases  of 
typhoid  fever  occurred  is  a  quarter  of  a  mile.  Outside  this  radius 
the  number  of  fatal  cases  of  typhoid  fever  which  occurred  in  the 
whole  of  Islington,  which  has  an  area  of  3,127  acres,  amounted  to 
20.  Six  of  these  cases,  Dr.  Ballard  ascertained,  had  originated 
outside  the  parish  of  Islington. 

As  the  people  in  the  limited  circle  were  living  under  very  fair 
sanitary  conditions,  in  good  houses  and  in  a  well  sewered  locality, 
Dr.  Ballard  came  to  the  conclusion  that  all  or  nearly  all  the  cases 
were  due  to  a  common  and  strictly  local  cause,  which  he  proceeded 
to  investigate  exhaustively.  He  found  that  all  the  families 
amongst  whom  death  from  typhoid  fever  had  occurred  were  sup* 
plied  with  milk  from  the  one  dairy.     He  ascertained  that  the 
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owner  of  this  dairy  had  died  from  typhoid,  and  that  seven  of  his 
family  and  servants  had  suffered  from  the  disease.  It  appeared 
also  that  typhoid  had  occurred  in  a  family  who  lived  in  a  small 
cottage  in  the  cow-yard  belonging  to  the  milk  vendor,  and  situated 
about  100  yards  from  the  dairy.  Several  other  persons  employed 
about  the  dairy,  but  who  did  not  reside  upon  the  premises,  were 
affected  with  typhoid. 

One  hundred  and  forty-two  families  were  supplied  with  milk 
from  this  dairy.  The  district  in  which  those  families  resided  con- 
tained a  population  estimated  at  about  2,000  families,  so  that  only 
a  small  proportion  of  the  inhabitants  of  the  district  were  supplied 
with  milk  from  the  dairy  in  question.  Out  of  those  142  families 
(which  included  the  dairyman's  household)  70  were  attacked  with 
typhoid.  The  number  of  individual  cases  amounted  to  175,  of 
which  30  terminated  fatally.  '*  Inquiring,"  says  Dr.  Ballard,  *'  as 
to  the  source  of  milk  supply  in  all  other  instances  of  typhoid  in 
the  parish,  during  the  same  period,  that  came  to  my  knowledge,  I 
scarcely  e?er  heard  the  name  of  any  one  milkman  mentioned  twice.'' 

Dr.  Ballard  examined  the  dairy  premises,  and  here  he  found  two 
possible  sources  of  typhoid  poison,  namely,  the  offensive  effluvia 
from  stable  drains,  and  an  underground  water  tank  which  sup- 
plied a  pump ;  by  analysis,  the  pump  water  proved  as  pure  as 
that  of  the  '*  New  River"  water,  which  is  supplied  to  that  part  of 
London,  and  with  which  the  tank  was  in  communication.  The 
tank  was  explored,  and  it  was  discovered  that  the  rats  had  bur- 
rowed into  the  bottom  of  the  tank,  and  had  established  a  commu- 
nication between  it  and  two  old  drains.  Although  there  was  a 
new  drain  intended  for  the  conveyance  of  effete  matters  from  the 
house,  it  was  seen  that  during  heavy  rains,  stoppage  of  the  new 
sewer,  or,  from  other  causes,  foul  liquids  and  offensive  effluvia 
could  readily  pass  into  the  old  drains,  and  from  thence  into  the 
tank.  There  is  no  positive  evidence  that  the  milk  sent  out  from 
this  dairy  was  adulterated  with  water,  but  the  universal  practice 
of  milk  adulteration  which  prevails  in  these  countries  leads  one  to 
infer  that  in  the  dairy  in  question  the  milk  was  mixed  with  water. 
There  is  evidence  to  prove  that  the  milk  was  frequently  com* 
plained  of,  both  on  the  ground  of  its  being  poor  and  by  reason  of 
its  offensive  odour.  It  is  admitted  that  two  qualities  of  milk  were 
sold,  one  at  4d.,  the  other  at  5d.  per  quart.  The  workpeople  also 
stated  that  although  they  did  not  mix  the  water  from  the  under- 
ground tank  with  the  inilk,  they  used  that  water  for  the  purpose 
of  washing  and  rinsing  the  cans. 

From  the  results  of  this  investigation  Dr.  Ballard  concluded 
that  the  outbreak  of  typhoid  was  due  to  the  use  of  milk  from  this 
dairy,  and  it  is  impossible  not  to  believe  with  him  that  the  conta- 
gium  was  introduced  into  the  milk  by  water  which  had  been  con- 
taminated with  sewage.  Dr.  Ballard  was  not,  indeed,  the  first  to 
observe  this  mode  of  disease  communication ;  for  Dr.  Bell,  of  St. 
Andrews,  had  previously  shown  that  the  poison  of  scarlet  fever 
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had  been  conveyed  through  the  same  mediam.  The  cows  in  this 
case  had  been  milked  by  convalescents  from  scarlatina. 

In  January,  1870,  a  woman  applied  for  medical  relief  at 
Steevens'  Hospital.  She  was  in  her  usual  health  when  she  took 
a  drink  of  milk  which  had  just  been  brought  from  a  neighbouring 
dairy.  Instantly  she  became  unwell,  with  severe  diarrhoea  and 
retching.  A  portion  of  the  milk  was  examined  by  me,  and  found 
to  contain  35  per  cent,  of  added  water,  and  to  possess  a  strong 
odour  of  sulphuretted  hydrogen.  On  boiling  the  milk  the  foetid 
odour  disappeared.  In  this  case  it  was  clear  that  foul  water  had 
been  used  to  adulterate  the  milk. 

During  the  last  epidemic  of  cholera  in  Dublin,  Dr.  Robert 
M'Donnell  directed  attention  to  an  outbreak  of  the  disease  amongst 
some  of  the  prisoners  subjected  to  solitary  confinement  at  Mountjoy 
Prison.  It  was  considered  at  the  time  remarkable  that  the  disease 
should  have  attacked  persons  who  were  apparently  peculiarly  pro* 
tected  from  contagion,  whilst,  I  believe,  not  one  of  the  prison 
officials  contracted  the  disease.  The  fact  was  altogether  at 
variance  with  the  current  theories  of  the  propagation  of  cholera. 
I  suggested  to  Dr.  McDonnell  that  it  was  probable  the  contagium 
of  the  disease  had  been  conveyed  to  the  prisoners  through  the 
medium  of  milk  adulterated  with  contaminated  water.  There  was 
cholera  in  the  locality  from  whence  the  milk  was  obtained,  and  if 
I  remember  aright  one  of  the  contractors  who  supplied  the  article 
died  from  the  disease.  It  is  notorious  that  the  milk  supplied  to  the 
Dublin  Public  Institutions  was  at  that  time  generally  adulterated 
with  water,  usually  derived  from  pumps  situated  in  the  dairy  yards. 

A  case  of  the  propagation  of  typhoid  by  milk  is  described  in 
the  Medical  Times  for  March  15,  1873,  by  Dr.  Russell,  Medical 
Officer  of  Health  for  the  City  of  Glasgow.  In  the  suburb  of 
Parkhead,  enteric  fever,  previously  a  rare  disease  in  the  locality, 
became  prevalent.  The  water  used  in  the  district  being  good, 
the  sewerage  arrangements  satisfactory,  and  the  people  ^'  comfort- 
able, cleanly,  and  well  living,"  an  outbreak  of  enteric  fever  sur- 
prised the  sanitary  authorities.  Dr.  Russell  made  inquiries,  and 
found  that  the  earliest  case  of  typhoid  fever  occurred  in  the  house 
of  a  dairyman  :  out  of  seventy- three  families  (in  ^v%  streets  only) 
supplied  with  milk  by  this  man,  twenty-two  had  fever ;  whilst  out 
of  146  supplied  with  milk  by  other  vendors,  only  two  contracted 
typhoid  fever. 

Dr.  M.  K.  Robinson,  Medical  Officer  of  Health  for  Leeds,  in 
his  report  on  the  sanitary  condition  of  the  borough  for  1872,  de- 
scribes an  outbreak  of  enteric  fever  similar  to  the  Parkhead  and 
Islington  cases.  More  than  one  hundred  customers  of  a  milk 
vendor  were  affected  with  this  disease  immediately  after  it  had 
appeared  in  the  dairyman's  house.  Dr.  Ballard,  Medical  Inspector 
of  the  Local  Government  Board,  investigated  the  case,  and  came 
to  the  conclusion  that  the  disease  had  been  spread  through  the 
mediun  of  milk. 
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In  Julj,  1873,  a  sudden  outbreak  of  enteric  fever  occurred  in 
Marylebone,  London,  one  of  the  most  wealthy  and  salubrious  dis- 
tricts of  the  metropolis.  The  disease  appeared  in  the  course  of  a 
few  weeks  in  no  fewer  than  123  families.  Many  facts  indicated 
that  the  canse  of  the  outbreak  was  poisoned  milk.  Out  of  the  123 
families  affected  with  the  disease,  106  obtained  their  milk  from  one 
source-— namely,  one  of  the  new  companies  established  for  the  pur- 
pose of  supplying  the  metropolis  with  pure  milk.  The  facts  of 
this  case  have  been  investigated  by  Dr.  Murchison,  Dr.  Whitmore, 
Mr.  Netten  Radcliffe,  Dr.  Corfield,  and  Mr.  Morton,  and  the 
results  of  their  inquiries  leave  not  a  shadow  of  a  doubt  as  to  the 
origin  of  the  outbreak.  Indeed,  the  milk  company,  after  a  vigorous 
attempt  to  shift  the  responsibility  from  themselves,  were  at  length 
obliged  to  admit  that  the  milk  was  the  cause  of  the  epidemic.  In 
a  letter  addressed  to  the  Times,  26th  August,  1873,  the  secretary 
of  the  company  stated: — ** There  is  now,  we  regret  to  say,  no 
doubt  that  a  large  per  centage  of  the  recent  cases  of  typhoid  fever 
in  Marylebone,  as  in  some  other  districts,  has  been  caused  by  milk 
supplied  by  this  company."  This  admission  was  made  after  it  had 
been  clearly  shown  that  there  was  typhoid  fever  at  one  of  the 
dairy  company's  farms,  and  that  one  of  the  men  employed  there 
had  died  &om  it  on  the  8th  of  June.  It  was  also  shown  that  the 
sanitary  condition  of  this  man*s  dwelling,  and  of  the  farm  generally, 
was  very  bad,  and  that  the  water  could  hardly  have  escaped  con- 
tamination from  typhoid  poison. 

The  evidence  in  favour  of  the  assertion  that  the  outbreak  of 
typhoid  fever  in  Mayfair  was  due  to  the  use  of  the  milk  from  the 
*•  Dairy  Reform  Company"  was,  as  I  have  stated,  of  the  strongest 
possible  nature.  In  a  house  where  two  servants,  on  board  wages, 
used  the  suspected  milk,  and  two  other  servants  milk  from  another 
dairy,  the  former  got  typhoid,  the  latter  escaped.  In  the  house  of 
a  nobleman  the  servants,  ten  in  number,  used  the  suspected  milk, 
and  five  sickened  from  typhoid  ;  whilst  of  the  family,  who  used 
milk  derived  from  another  source,  not  one  contracted  the  disease. 
A  titled  lady  purchased  the  suspected  milk :  two  of  her  three 
children,  who  drank  it  night  and  morning,  caught  typhoid  fever  ; 
the  third,  who  took  tea  in  the  morning  and  orange  wine  and  water 
at  night,  escaped.  The  foregoing  are  only  a  few  examples  of  the 
nature  of  the  evidence  against  the  dairy  company. 

The  disease  chiefly  attacked  children,  evidently  because  they 
were  the  principal  consumers  of  the  milk,  and  used  it  to  a  great 
extent  uncooked.  In  the  family  of  a  physician  supplied  with  the 
suspected  milk  no  case  of  typhoid  occurred,  but  it  appears  that  in 
bis  household  the  milk  was  always  boiled  before  being  used.  Con- 
taminated milk  mixed  with  hot  tea  might  thereby  be  deprived 
of  its  noxious  property.  The  thorough  boiling  of  milk  from  cows 
affected  with  foot-and-mouth  disease  has  been  found  to  destroy  the 
poison  which,  it  is  well  known,  exists  in  the  fresh  milk.  The  same 
proems  probably  destroys  the  virus  of  typhoid  in  milk ;  but,  never- 
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theless,  we  shoald  hesitate  to  make  use  of  any  cooked  liquid  which 
might  probably  contain  the  contagious  matter  of  enteric  fever. 

One  good  consequence  of  the  outbreak  of  typhoid  from  the  use 
of  poisonous  milk  is  that  the  Dairy  Reform  Company  have  decided 
to  appoint  a  medical  officer  to  supervise  the  sanitary  condition  of 
their  numerous  farms  and  dairies,  and  they  have  appointed  an 
analyst  to  test  the  quality  of  the  milk.  A  new  association,  entitled 
the  -Sanitary  Milk  Company,  has  also  been  projected,  for  the  pur- 
pose of  supplying  milk  guaranteed  to  be  free  from  adulteration, 
and,  as  far  as  the  most  perfect  medical  and  veterinary  supervbion 
can  prevent  it,  free  also  from  animal  poisons  of  all  kinds. 

In  August,  1873,  an  outbreak  of  enteric  fever  in  Brighouse, 
Yorkshire,  was  attributed,  by  Dr.  Thomas  Britton,  of  Halifax  to 
the  use  of  poisoned  milk.  Of  the  62  persons  affected  with  the 
disease,  59  drank  the  milk  supplied  from  a  particular  dairy.  On 
discontinuing  the  use  of  the  suspected  milk  the  disease  disappeared 
from  the  district. 

Some  other  outbreaks  of  enteric  fever  have  been  referred  to  the 
use  of  milk  poisoned  with  the  germ  of  that  disease  ;  but  it  is  not 
necessary  to  detail  all  of  them. 

Siegel^  detected  in  a  specimen  of  milk  numerous  spores  and  fila^ 
ments  of  fungi*  The  milk  attracted  attention  from  the  remarkable 
bluish  hue  which  it  possessed.  He  thinks  that  such  fungi  have  the 
power  of  changing  casein  into  aniline,  and,  therefore,  of  rendering 
the  milk  poisonous.  He  was  unfortunately  not  able  to  trace  the 
origin  of  the  milk.  Hosier  found^  that  milk  with  a  blnlah  hoe 
(caused  by  fungi)  produced  severe  gastritis. 


CHAPTER  XXVI. 

ADULTERATION  OF  FOOD  AND  DRINK. 

The  Acts  23  and  24  Vic,  cap.  84,  and  35  and  36  Vic,  cap. 
74,  relate  solely  to  the  adulteration  of  articles  of  food,  drink,  and 
drugs. 

There  are  many  classes  of  articles  which  are  constantly  adul- 
terated— that  is,  mixed  with  inferior  or  worthless  stufis,  which 
simulate  the  appearances,  but  do  not  possess  the  properties,  of  the 
genuine  commodities.    When  this  kind  of  fraud— for  it  deserves 

^  Pondenzblatt    No.  36. 

*  Yirchow's  Archir.    B.  zliil,  p.  161.    (1868.) 
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no  milder  appellatioQ — is  practised  upon  food,  not  only  are  we 
robbed  of  our  money,  but  even  our  health  is  often  jeopardised  ; 
for  several  of  the  substances  used  in  food  sophistication  are  far 
from  being  harmless  in  their  effects.  In  several  Continental 
States  severe  laws  have  been  enacted  for  the  purpose  of  prevent- 
ing the  adulteration  of  food ;  the  persons  convicted  for  offences 
against  those  laws  are  not  only  fined,  but  are  frequently  imprisoned, 
and  their  names  and  misdemeanors  advertised  at  the  delinquents' 
expense  in  the  newspapers.  Several  centuries  ago  food  adul- 
terators were  severely  punished  in  England.  In  the  '*  Memorials 
of  London"  it  is  stated  that  in  the  year  1316  a  man  and  a  woman 
were  sentenced  to  expiate  on  the  pillory  the  offence  of  selling 
bread  made  of  bad  materials.  Four  years  later,  one  William 
Speyling,  detected  in  the  act  of  selling  putrid  meat,  was  punished 
by  having  the  unwholesome  article  burned  under  his  nose — a 
species  of  chastisement  which  had  a  spice  of  humour  in  it ;  as  was 
also  the  case  when,  in  1364,  a  vendor  of  bad  wine  was  compelled 
to  drink  a  large  quantity  of  it.  In  1419  Henry  V.  issued  a  pro- 
clamation threatening  with  the  penalty  of  exposure  on  the  pillory 
all  who  sold  fraudulently  compounded  wine. 

35  and  36  Vict.,  c.  74,  enables  the  grand  juries  of  counties  and 
the  municipal  councils  of  towns  in  Ireland,  having  a  separate  court 
of  quarter  sessions  (i.e.,  Dublin,  Cork,  Belfast,  Limerick,  Waterford, 
Galway,  Londonderry,  Kilkenny,  Drogheda,  and  Carrickfergus),  to 
appoint  public  analysts.  Such  appointment  must  be  approved  of 
by  the  Local  Government  Board  (formerly  by  the  Lord  Lieu- 
tenant)y  and  the  analyst  cannot  be  removed  from  his  office  except 
with  its  sanction.  The  grand  juries  and  municipal  authorities 
can  also  appoint  persons  (who  are  already  inspectors  of  nuisances, 
weights  and  measures,  or  markets)  to  collect  saniples  of  food 
and  submit  them  for  examination  to  the  analyst ;  and  should  they 
prove  to  be  adulterated,  the  inspector  can  summons  the  vendor. 
Up  to  the  summer  assizes,  1874,  there  have  been  appointed  public 
analysts  for  the  following  districts : — Dublin,  Cork,  Belfast, 
Limerick,  Waterford,  Londonderry,  Galway,  and  Kilkenny,  and  the 
counties  of  Antrim,  Carlow,  Clare,  Dublin,  Fermanagh,  Galway, 
Kerry,  Kildare,  Kilkenny,  Limerick,  Londonderry,  Longford, 
Mayo,  Queen's  County,  l^oscommon,  Sligo,  Tipperary  (South 
RlcUng),  VVicklow.  The  constabulary  are  inspectors  of  weights 
and  measures;  but  up  to  the  present  the  government  have  not  per- 
mitted them  to  act  as  inspectors  of  food  under  the  adulteration  act, 
although  strongly  pressed  to  do  so  by  several  of  the  grand  j  uries. 
The  constabulary  are  well  qualified  to  act  as  inspectors  of  food» 
and  until  they  do  so  the  acts  in  relation  to  adulteration  will  in 
counties  remain  to  a  great  extent  inoperative.  Under  existing  cir- 
cumstances, the  law  should  be  carried  into  effect  by  the  urban  and 
rural  sanitary  authorities  in  the  following  manner.  The  sanitary 
sub-officers  should  be  appointed  inspectors  of  food,  and  directed  to 
procure  samples  for  analysis  in  their  various  districts.     When  the 
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analyst  resides  within  a  reasonable  distance,  the  inspector'shoald 
proceed  direct  to  him,  deliver  a  portion  of  the  sample  for  analysis, 
and  seal  up  the  remainder  in  the  analyst's  presence,  and  with  the 
seal  of  the  latter.  Should  the  article  prove  to  be  adulterated  and 
proceedings  be  taken  against  its  vendor,  the  sealed  sample  must 
be  produced  in  court,  in  order  that  the  justices  trying  the  case  may, 
if  they  think  proper,  order  it  to  be  analysed  by  another  chemist 
Should  the  analyst  reside  at  a  distance  from  the  inspector,  a  portion 
of  the  article  to  be  examined  should,  in  the  first  instance,  be  sent 
to  him  by  post  or  rail.  If  the  analyst  report  that  he  has  found 
the  article  pure,  the  matter  rests  there ;  but  should  the  converse  be 
the  case,  then  the  inspector  must  personally  deliver  to  the  analyst 
a  specimen  from  the  portion  which  he  had  retained.  The  quantities 
necessary  for  analysis  are — milk,  sugar,  cocoa,  coffee,  mustard, 
pepper,  1  oz.  of  each  ;  tea,  confection?,  butter,  2  oz. ;  flour,  4  oi. ; 
bread,  1  lb.;  ardent  spirits,  wine,  and  beer,  10  oz.  The  milk  may 
be  sent  through  post  by  packing  the  bottle  containing  it  in  a  stoat 
box  turned  oUt  of  a  piece  of  solid  wood,  so  that  there  could  be  no 
leakage  even  should  the  bottle  be  broken  in  transit.  The  alcoholic 
liquors  must  not  be  sent  by  post. 

When  the  inspector  personally  delivers  the  articles  to  be 
analysed  to  the  analyst,  the  certificate  of  the  analyst  is  received 
instead  of  his  parole  evidence ;  but  otherwise  the  analyst  must 
give  his  evidence  in  court.  Except  in  the  Dublin  police  courts, 
there  must  be  two  justices  present  to  try  cases  arising  out  of 
breaches  of  the  adulteration  laws.  The  fines  levied  under  the  act 
are  payable  into  the  fund  of  the  local  authority,  corporations,  &c 
provided  there  is  a  public  analyst  for  the  district.  Under  the  Act  of 
1 860,  it  was  necessary  that  notice  should  be  given  to  the  Tendor 
that  the  article  purchased  from  him  was  to  be  submitted  to  the 
public  analyst,  in  order  that  the  vendor,  if  he  thought  fit,  might 
accompany  the  purchaser  to  see  that  the  latter  did  not  tamper 
with  the  article  before  he  gave  it  to  the  analyst.  The  Act  of  1872 
does  not  require  any  such  notice  to  be  given  ;  but  some  doubt  exists 
as  to  whether  or  not  it  is  still  necessary,  the  section  in  23  and  24  Vic, 
c.  84,  requiring  it  not  having  been  distinctly  repealed  by  the  later 
act.  All  the  Dublin  police  magistrates  are  of  opinion  that  notice  is 
not  required ;  and  this  opinion  has  been  expressed  by  all  the  justices 
at  petty  sessions  before  whom  adulteration  cases  have  been  tried. 
In  one  case  in  which  a  vendor  of  milk  in  Irishtown,  Dublin, 
was  fined  for  selling  an  adulterated  article,  the  magistrate  presid- 
ing— Mr.  C.  J.  O'Donel — stated,  on  the  application  of  defendant, 
a  case  for  the  Queen's  Bench,  asking  whether  or  not  notice  was 
necessary.  The  Lord  Chief  Justice  and  another  justice  were  of 
opinion  that  notice  was  not  required;  the  other  two  justices  held 
that  it  was:  consequently,  the  judgment  of  the  court  below 
remained  good.  Although  there  was  this  difference  of  opinion 
amongst  the  judges,  they  were  unanimous  in  expressing  their 
belief  that  it  had  been  the  intention  of  the  framers  of  the  act  of 
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1872  to  repeal  the  section  of  that  of  I860,  in  reference  to  notice  of 
intention  to  have  articles  analysed.  This  is  but  one  of  the  manj 
loosely-worded  and  ambiguoas  statutes  which  puzzle  and  confuse 
even  the  judges  of  the  land.  Should  there  be  a  new  act  passed  in 
relation  to  adulteration,  it  is  to  be  hoped  that  its  provisions  may 
be  clearly  expressed,  and  that  it  will  completely  repeal  the  exist- 
ing highly  defective  acts. 

On  the  27th  April,  1874,  the  House  of  Commons  appointed  a 
committee  to  inquire  into  the  operations  of  the  laws  relating  to  the 
adulteration  of  articles  of  food,  drink,  and  drugs.  The  committee 
met  on  the  30th  April,  and  elected  Mr,  Clare- Reid  chairman. 
They  met  subsequently  thirteen  times,  and  terminated  their  labours 
on  the  3rd  July.  They  examined  68  witnesses,  of  whom  the  only 
chemists  were  Drs.  Hassall,  Voelcker,  Tidy,  Macadam,  Wanklyn, 
Cameron,  and  Bartlett,  and  Messrii.  Allen  and  Sutton.  The  other 
witnesses  were  chiefly  persons  engaged  in  the  sale  of  articles 
alleged  to  be  peculiarly  liable  to  adulteration — tea,  mustard,  cocoa* 
&c.  The  committee  report  that  although  the  act  has  done  much 
good,  it  has,  at  the  same  time,  inflicted  injury  upon  some  respectable 
tradesmen,  owing  chiefly  to  the  want  of  a  clear  understanding  as 
to  what  does  and  what  does  not  constitute  adulteration  ;  but  also 
in  some  cases  to  the  conflicting  decisions  and  inexperience  of  the 
analysts.  The  committee,  therefore,  recommend  that  the  act 
should  be  amended  to  remedy  its  defects. 

Their  report^  states  that  the  act  has  been  by  no  means  general ; 
and  in  many  cases  where  it  is  applied,  and  officers  have  been  ap- 
pointed, its  operation  has  been  of  the  most  restricted  character, 
£ven  where  competent  analysts  have  been  elected,  special  food 
inspectors  were  not  associated  with  them. 

Speaking  of  England,  it  says  that  the  numbers  of  proceedings 
outside  the  metropolis  and  a  few  large  towns  were  small.  *'  The 
amount  of  good  resulting  from  the  act  must  not,  however,  be 
judged  by  the  number  of  the  prosecutions  and  convictions.  The 
deterrent  effects  are  undoubtedly  great,  and  the  opinion  of  the 
promoters  has  been  substantiated,  that  the  most  beneficial  effects 
of  the  act  would  be  to  prevent  adulteration,  rather  than  to  punish 
it" 

The  committee  recommend  that  a  qualification  of  some  kind  for 
the  office  of  public  analyst  should  be  created,  and  also  that  inspectors 
of  food  should  have  power  to  compulsorily  purchase  articles  which 
they  suspect  to  be  adulterated,  but  which  it  was  not  likely  would 
be  voluntarily  sold  to  them.  This  is,  I  think,  the  most  valuable 
recommendation  of  the  committee,  and  it  is  one  which  I  pressed 
strongly  upon  the  attention  of  the  committee  during  my  evidence. 

The  committee  state  that  the  fraudulent  abstraction  of  cream 
should  be  punishable.  With  respect  to  butter,  the  evidence  showed 
that  it  is  not  frequently  adulterated,  but  that  occasionally  foreign 

'  Report  of  Committee  on  the  Adulteration  of  Food  Acts  of  1860  and  1872. 
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butters  are  mixed  with  lard  and  other  fats.  ''  Attempts  are  being 
made  in  France  and  elsewhere  to  manufacture  aitificial  butter, 
chieflj  from  the  fat  of  animals  :  if  these  articles  are  composed  of 
wholesome  materials,  and  not  sold  as  butter,  jour  committee  see 
no  reason  to  forbid  their  sale.  The  slight  colouring  matter 
occasionally  added  to  butter,  cheese,  cSec.,  should  not,  in  the  opinion 
of  jour  committee,  be  regarded  as  an  adulteration."  Bread,  the 
committee  state,  on  the  whole,  appears  to  be  fairlj  pure.  Potatoes 
are  used  to  help  fermentation,  and  rice  flour  is  emplojed  in  dusting 
the  loaves.  No  doubt,  the  chief  adulteration  is  alum,  and  evidence 
was  adduced  showing  the  great  difficultj  which  the  best  chemists 
experience  in  discovering  minute  quantities  of  alum  in  bread.  The 
defect  in  the  mode  of  determining  alum  in  bread  is,  however,  one 
easilj  remedied.  The  committee  are  disposed  to  allow  mixtures  to 
be  sold  as  such,  if  proper! j  labelled. 

I  submitted  the  following  definition  of  adulteration  to  the  com- 
mittee at  their  request : — 

An  adulterated  article  is  a  substance  to  which  has  been  added,  for  the  pur- 
pose ol  sensibly  increasing  its  weight,  one  or  more  cheaper  substances,  or 
to  which  has  been  added  any  substance  injurious  to  health.  A  substance 
is  impure,  and  not  genuine,  when  it  has  been  deprived  of  a  portion  or  the 
whole  of  one  or  more  of  its  essential  ingredients,  unless  it  is  sold  undo'  a 
name  which  implies  that  such  an  abstraction  of  valuable  constitaents  has 
taken  place.  For  example,  milk  which  has  been  deprived  of  a  portion  of  its 
cream  is  to  be  considered  an  impure  article,  unless  sold  upder  the  name  of 
skimmed  milk.  An  impure  article  of  food,  drink,  or  drugs  also  means  that 
which,  by  reason  of  putridity,  disease,  or  other  form  of  unsoundness,  is  un- 
wholesome, and  unfit  for  the  food  of  man.  I  would  make  the  following  ex- 
ceptions— Any  admixtures  of  foods,  drinks,  or  drugs  may  be  sold  as  such, 
provided  that  they  do  not  contain  ingredients  injurious  to  health,  and  that 
they  are  not  represented,  by  implication  or  otherwise,  to  be  simple  or  un- 
compounded  articles. — Page  251  of  Report  of  Committee. 

Wheat  Flour  and  Bread  are  said  to  be  adulterated  with  rice 
and  other  cheaper  farinas,  gypsum,  alum,  bluestone,  China  day, 
and  magnesia.  Examine  wheat  flour  with  the  microscope  and 
compare  its  starch  granules  with  those  of  other  grains — ^rice,  barlej, 
maize,  &c.  Gjpsum,  magnesium  carbonate,  and  claj  constitute  in- 
combustible residues  when  60  grains  or  3  grammes  of  the  flour  arc 
calcined  in  a  platinum  dish.  The  gjpsum  and  magnesia  dissolve 
in  hydrochloric  acid,  the  latter  with  eflervescence,  whilst  claj  is 
nearly  insoluble.  Chloride  of  barium  added  to  the  hydrochloric 
acid  solution  afi\)rds  a  copious  precipitate  of  sulphate  ot  barium, 
if  gypsum  be  present.  Fine  white  flour  leaves  from  '5  to  '65, 
and  coarse  flour  from  •?  to  '9,  per  cent,  of  ash.  Alum  is 
added  for  the  purpose  of  improving  the  appearance  of  the 
flour.  To  detect  it,  burn  ^  lb.  of  flour  in  a  platinum  dish  (if 
only  a  small  dish  be  available,  make  the  flour  into  dough,  bake 
it,  and  carbonize  it  on  iron  or  platinum  gauze  over  a  clear  gas 
or  spirit  of  wine  flame,  and  finally  burn  in  a  platinum  dish). 
Heat  the  residue  with  a  fluid   drachm   of  strong    oil   of  vitriol 
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until  fumes  cease  to  be  evolved ;  wheu  cold,  dilute  with  distilled 
water,  filter,  and  add  30  grains  of  caustic  soda ;  again  filter  and 
ftdd  a  dracbm  of  chloride  of  ammonia ;  boil,  and  if  alum  be 
present,  a  precipitate  of  alumiaa  and  phosphate  of  aluminium  will, 
after  a  short  time,  be  produced.  Pure  caustic  soda  is  prepared 
hj  adding  very  small  fragments  of  metallic  sodium  to  water. 
By  noting  the  amount  of  sodium  used  the  solution  may  be 
employed,  instead  of  the  solid  hydrate  of  sodium  obtained  by 
evaporating  the  solution  to  dryness.  Sulphate  of  copper  (blue- 
stone)  is  detected  by  dissolving  the  ash  of  the  flour  in  acid, 
and  adding  ammonia  in  excess,  which  strikes  a  blue  colour.  A 
more  sensitive  test  is  to  place  the  solution  in  a  platinum  crucible, 
and  deposit  therein  a  piece  of  zinc:  the  copper,  if  present,  will  be 
deposited  on  the  sides  of  the  platinum  vessel.  Bread  is  examined 
by  the  process  just  described,  but  larger  quantities  must  be  used. 
Good  bread  contains  about  38  per  cent,  of  water,  8  to  10  of  nitro- 
genous matters,  1^  of  fat,  and  from  65  to  58  of  gum,  dextrose, 
sugar,  and  starch.  It  leaves,  on  combustion,  about  1 '2  per  cent. 
of  ash,  of  which  about  one-balf  is  composed  of  common  salt. 
In  biscuits,  the  amount  of  water  varies  from  7  to  45  per  cent. 

Tha  engraving  shows  the  microscoptive  appearance  of  wheat 
flour  adulterated  with  rice :  the  latter  forms  the  small  irregular 
particles;  the  large  corpuscles  are  wheat  starch. 


Fungi  of  various  kind,  vibriones,  acari,  and  the  larvn  of  moths, 
are  often  found  in  great  number  in  flour,  and  sometimes  render  it 
vnuseable. 
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Xke.—Tba  engrafing  shows  the  ■ppearance  picKiilcd 
hy  stMch  granules  of  rice  when  magniSed  420  dUmeters. 

The  cells  of  rice  are  also  shown  in  this  engraving.     The 
Btarch  corpuscles  are  very  small,  angular,  and  have  de-  T^ 
eSr  and  raised  edges. 

tVAeai  starch  gninales  magnified  430  diameters.  Some 
are  very  small,  others  very  large  ;  they  ate  chiefly  round 
and  have  generally  a  depression  (hilum)  in  theii  centres. 
The  larger  granules  appear  like  lfain*edged  diics. 

/fyt. — This  engraving  depicts  the  starch  corpuscles  of 
rye  flour,  magnified  430  times  in  diameter.  The  cross  on 
the  granule  is  that  observed  through  the  polariscope. 
The  granules  resemble  those  of  wheat  starch,  but  differ 
from  the  latter  in  the  smaller  ones  being  much  smaller 
than  the  lesser  wheat  starch  corpuscles,  whJbt  the  larger 
lye  granules  often  have  a  three  or  four-rayed  hilum. 

Oati.— The  engraving  shows  the  stmcture  of  the  starch 
corpuscles  of  the  oat,  magnified  430  diameters.  They 
are  small,  many  Mded,  do  not  show  concentric  layers, 
have  central  depressions,  and  thickened  edges,  and  occur 
often  in  clusters. 
Indian  Corn. — The  starch  corpuscles  of  Indian  com 
magnified  4x0  times,  present  the  appearance  shown  in 
the  figore.  They  resemble  those  of  the  oat,  but  differ 
from  tbem  iQ  being  detached  from  each  other,  in  being 
much  larger,  and  in  exhibiting  under  the  polariscope  well 


Jfli*.— The  starch  eorpuselei  of  the  besn  shown 
(magnified  430  diametets  )  in  the  engravbg  are  kidney 
shaped  :  their  hiloms  are  long  and  divided. 


e  engraving  is  shown  the  appear- 
iracU  or  West  Indian  arrowroot, 
when  magnified  43<J  limes  Iheir  diameter.  They  are 
■  irregularly  ovate,  sometimes  nearly  triaogular,  are  marked 
by  delicate  concentric  Unes,  and  have  at  their  laijer  end 
a  circular  or  valley-Iike  depression  or  hilum. 


Sugar. 


Taiu-ta- mil. ^Thk  (Canna)  ariowroot  is  composed 
of  eaoimoiu  ennules  ;  mostly  flat,  ovale,  and  with  hilum 
at  narrow  end.     Uagaified  lOO  diameters  in  the  engcar- 


Japiata. — This  starch  (minified  410  diameten  in  en- 
graving) occurs  in  small  detached  granules,  and  in 
groups  of  corpuscles.  The;  are  oblong,  but  when 
viewed  endways  appear  ciicutir. 


situated  at  the  nj 


rs  in  0V)1,  circular,  and  oyster  shapes. 
are  well  defined,  and  the  hilum  is 
w  end.     Under  the  polariscope  the 
o  r^ulai  as  in  the  case  of  lous-les-moii>. 


Sugar  ia  generally  met  with  in  a  pure  abite.  Fiitztil'd  "  crystaU" 
I  find  conUins  99£ti  parts  per  1,000  of  abaolutety  pure  sugar.     I 


SuG.vK  Mite,  Macsified  ibout  Two  [Iundked  Times  Lt: 
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have  only  met  with  one  cose  of  adulteration,  and  that  was  with  flour. 
The  sand  and  claj  in  raw  sugar  are  onlj  accidentally  present,  and 
always  in  small  quantity.  Raw  sugar  contains  the  spores  of  plants 
and  various  vegetable  impurities,  and  sometimes  vast  numbers  of 
a  species  of  mite,  the  AcavMu  sacchart.  The  low  class  sugars  are 
often  acid,  and  on  the  whole  it  seems  best  to  use  filtered  sugar,  of 
which  high  and  low  qualities  are  on  sale. 

Tea. — An  extensive  botanical  knowledge  is  necessary  to  enable 
one  to  discriminate  all  the  foreign  leaves  found  in  tea ;  if,  how* 
ever,  we  are  familiar  with  the  appearance  of  the  tea  leaves,  we  can  at 
least  ascertain  whether  or  not  a  sample  under  examination  is  com- 
posed of  them.  Steep  the  tea  in  water,  unrol  the  leaves,  place  them 
on  thin  pieces  of  glass  and  examine  them  with  low  microscopic 
power.  Tea  contains  from  3  to  5  per  cent,  of  a  crystallisable  nitro- 
genous substance  termed  thein,  about  14  per  cent,  of  albuminous 
compounds,  from  15  to  25  per  cent,  of  tannin,  20  to  30  per  cent,  of 
cellulose,  and  smaller  amounts  of  starch,  gum,  fats,  mineral  matter, 
&c.  Hot  water  should  extract  at  least  one-third  of  its  weight 
from  good  tea.  According  to  Wanklyn,  A.  H.  Allen,  Wigner, 
Peligo,  and  Zoller,  &c ,  tea  yields  from  5  to  6  per  cent,  of  ash, 
which  is  mostly  soluble  in  hydrochloric  acid.  In  Assam  tea  the 
ash  is  least  soluble ;  but  in  other  kinds  a  larger  amount  of 
insoluble  ash  is  generally  indicative  of  adulteration.  To  deter- 
mine the  amount  of  extractive  matter,  treat  with  boiling  water, 
and  having  dried  the  exhausted  leaves,  weigh  them.  The  loss  of 
weight  tells  the  amount  of  soluble  matter,  making  allowance  for  the 
amount  of  water  contained  in  the  leaves.  Tea  is  adulterated 
with  exhausted  leaves,  rotten  leaves  (rarely),  foreign  leaves,  and 
mixed  with  catechu  or  some  similar  substance,  gums,  dextrin, 
iron  filings,  &c.  When  the  watery  extract  is  evaporated  to  drynesai, 
the  mere  appearance  of  the  residue  often  affords  a  clue  to  the  nature 
of  the  sophistication,  especially  in  the  case  of  such  gums  as  catechu. 
When  tea  contains  less  than  30  per  cent,  of  soluble  matter  it  is,  in 
all  probability,  adulterated,  and  certainly  so  when  the  extractive 
matter  is  under  20  per  cent. 

The  colour  of  green  tea  is  sometimes  imparted  to  it  in  England 
by  Prussian  blue,  indigo,  and  other  dyes.  The  amount  is  small, 
and  if  it  do  not  exceed  0*5  per  cent,  may  be  disregarded.  In  Dublin 
several  thousand  pounds  weight  of  tea,  composed  chiefly  of 
exhausted  leaves  and  catechu,  have  been  destroyed  on  my  certifi- 
cate by  order  of  the  magistrates.  Iron  filings  (to  darken  the  infu- 
sion by  striking  a  black  hue  with  the  tannin)  have  been  detected 
in  tea.  The  magnet  extracts  them  from  the  leaves,  and  when 
treated  with  acid,  inflammable  hydrogen  gas  is  evolved. 

Coffee  berries  contain  from  30  to  40  per  cent,  of  cellulose,  10  or 
12  of  water,  10  to  12  of  fats,  about  15  of  dextrin,  and  1  of  caffein. 
The  ash  of  coffee,  according  to  Allen,  averages  4  per  cent,  of  which 
four-fifths  are  soluble  in  water;  whilst  chicory,  which  is  the  common 
adulterant  of  coffee,  yields  5  per  cent,  of  ash,  3^  parts  of  which  are 
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soluble  in  water.  Cofiee  loses  by  roasting  from  15  to  25  (gener&llj 
18)  per  cent,  of  its  weight,  and  becomes  lighter.  Its  sugar  varies 
trani  1  to  6  per  cent. ;  sometimea  it  ia  absent.  Hot  water  extracts 
from  20  to  85  per  cent,  of  soluble  matter  from  roasted  coffee. 
Coffee  is  adulterated  with  chicory,  burnt  sugar,  and  biscuits, 
roasted  f^rains  of  different  kinds,  mangel  wurtzel,  malt,  spent  tan, 
iron  rust,  earthy  matters,  &c.  The  only  adulterants  which  I  have 
met  with  were  chicory  (in  moat  samples),  burnt  sugar,  farina  of 
different  grains,  snd  earthy  matters.  As  slarcli  ncYer  occurs  in  pure 
coffee,  the  microscope  readily  detects  that  adulteration.  Chicory 
is  easily  discovered  by  the  same  means,  owing  to  the  circumstance 
that  when  it  is  present  abundance  of  vasa  laticentia,  and  dotted  or 
barredducts  are  observable.  The  cells  of  mangel  wurtzel,  carrot,  and 
parsnip  resemble  chicory.  The  examiner  should  familiarize  him- 
self with  the  microscopic  appearance  of  ihese  substances,  unmixed, 
and  mixed  with  coffee.  A  rather  weak  tincture  of  iodine  added 
to  coffee  causes  any  starch  granules  it  may  contain  to  become  deep 
blue.  A  few  grains  of  coffee  placed  on  water  remain  for  some 
time  before  sinking  into  the  fluid,  but  if  chicory  or  caramel 
(burnt  sugar)  be  present,  they  sink  at  once  and  colour  the  water, 
The  amount  of  chicory  may  be  determined  by  the  microscope, 
and  examination  of  soluble  portion  of  ash.  Sugar  may  be 
estimated  by  the  copper  method  in  the  usual  manner.  ■  Chicory 
contains  nothing  which  warrants  its  use  as  a  food  or  stimulant ; 
and  as  it  is  very  astringent,  its  constant  use  may,  in  some  cases, 
prove  injui' 


(a)  coffee  (b)  chicory  (c)  wheat  siarcb. 

The  engraving  «hows  the  microscopic  appeantnce  presented  by 

coffee  adulterated  with  chicory  and  roasted  wheat  flour.    The  dotted 
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or  barred  spiral  vessels,  so  abundant  in  the  chicory,  do  not  occur  in 
coffee,  and,  therefore,  their  presence  in  coffee  indicates  adulteration 
by  chicory.  The  starch  granules  of  wheat  or  other  grain  are  also 
readily  detected  by  the  microscope,  especially  when  coloured  blue 
iy  the  application  of  dilute  tincture  of  iodine. 

Cocoa  often  contains  about  50  per  cent,  of  fats,  and  20  per  cent,  of 
albuminoids;  and  it  includes  (as  stated)  from  a  trace  to  19  per  cent, 
of  starch.  The  high  proportion  of  starch  may  have  been  found  in 
adulterated  cocoas.  The  analyses  of  this  substance  published  are 
very  discordant,  except  with  respect  to  the  fat,  which  varies  from 
44  to  52  per  cent.  Foreign  starches  may  be  detected  by  the  micro- 
scope. As  there  is  no  sugar,  or,  at  most,  a  trace,  in  cocoa,  this 
substance,  when  present,  is  added.  Sugar  and  farina  are  generally 
mixed  with  cocoa  to  form  chocolate.  Flake  cocoa  consists  of  nibs 
and  shells  ground  together. 

^'  Soluble"  cocoa  is  generally  prepared  by  abstracting  fat  from 
the  nibs,  and  replacing  it  by  farina  and  sugar.  Wanklyn  says 
that  good  cocoa  nibs  ought  to  yield  to  cold  water  9  per  cent,  of  its 
weight.  A  mixture  of  chicory  and  cocoa  gives  a  deep  coloured, 
and  cocoa  alone  a  pale,  infusion.  Cocoa  leaves  from  3  to  4^  per 
cent,  of  ash  after  its  combustion. 

Confections. — During  the  year  1870  I  made  an  examination 
of  123  specimens  of  sugar  confectionary.  Those  manufactured  at 
three  establishments  were  quite  pure :  the  collections  obtained  at 
ten  other  shops  contained  poisonous  pigments  and  other  impurities 
in  a  large  proportion  of  the  items. 

Out  of  40  confections  coloured  yellow,  onlj  2  owed  their  hue  to 
saffron.  One  was  coloured  with  gamboge ;  and  all  the  others  were 
coated  with  chromate  of  lead,  or  plumbic  cbromate,  commonly 
termed  chrome  yellow.  The  amount  of  the  latter  pigment  varied 
from  ^^th  to  less  than  -nj^jo^^  ^^  ^^^  weight  of  the  confections. 
The  common  sugarstick  sold  at  l^d.  per  two  ounces  contained  the 
largest  proportion  of  chromate  of  lead.  12  articles — chiefly 
lozenges  and  *^  sugar  almonds  '* — had  a  bright  orange  hue,  due  to 
the  presence  of  a  variety  of  chromate  of  lead.  38  of  the  speci- 
mens—comprising *'  peaches,"  sugar  almonds,  lozenges,  comfits, 
sugarstick,  sugar  balls,  &c. — had  various  shades  of  red,  from  a 
faint  pink  to  a  bright  scarlet.  Of  these,  36  specimens  were 
coloured  with  cochineal,  2  contained  vermillion  (mercuric  sulphide, 
or  bisulphide  of  mercury)  in  the  proportion  of  4  grains  per  ounce 
of  the  confection — which  was  the  cheapest  kind  of  sugarstick. 

At  one  time  arsenite  of  copper  was  frequently  used  to  impart  a 
brilliant  green  colour  to  confectionary ;  but  the  numerous  acci- 
dents which  occurred  from  the  employment  of  this  poisonous  pig- 
ment have  so  alarmed  the  public  that  green  confectionary  is  now 
scarcely  to  be  met  with.  Only  one  of  the  specimens  examined  by 
me  was  coloured  green,  and  that  was  only  a  small  figure  of  a  baby, 
with  a  green  frock  on  it.  The  colour  was  composed  of  a  mixture 
of  Prussian  blue  and  chromate  of  lead. 
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Blue  is  not  a  popular  colour  ;  onlj  one  specimen  baying  streaks  of 
this  colour  was  contained  in  the  123  samples.  The  pigment 
employed  was  ultramarine.  9  specimens  were  brilliantly  coloured 
with  mauve,  magenta,  &c. 

As  the  coal-tar  dyes  are  liable  to  contain  traces  of  lead,  mercury, 
and  arsenic,  and  as  their  use  for  the  purpose  of  colouring  confec- 
tionary has  been  prohibited  by  the  authorities  in  Paris,  it  would 
appear  to  be  the  safer  plan  not  to  place  these  dyes  on  any  sub- 
stance intended  for  human  food.  The  quantity  used  is,  however, 
so  small  that  no  serious  consequences  are  likely  to  arise  from  eat- 
ing confections  coloured  with  these  substances. 

An  article  of  food  containing  more  than  a  grain  of  chromate  of 
lead  per  ounce  may  well  be  regarded  as  a  slow  poison.  Soft 
water  containing  less  than  -1  grain  of  lead  per  gallon  (70,000  grains 
weight)  has  often  produced  poisonous  effects  on  individuals  and 
families.  Chromium  (an  ingredient  of  chromate  of  lead)  is  also  a 
poisonous  metal.  Six  grains  of  a  salt  of  this  metal  injected  into  the 
jugular  vein  of  a  dog  caused  the  death  of  the  animal.  Workmen 
engaged  in  the  preparation  of  chromate  of  potash  (potassic 
anhydro-chromate)  often  suffer  from  an  ulceration  of  the  throat 
resembling  that  of  secondary  syphilis  ;  and  also  from  slow  necrosis 
of  the  nasal  bones.  I  have  not  the  slightest  doubt  but  that  the 
use  of  confectionary  coloured  with  chromate  of  lead  produces  a 
large  amount  of  infantile  disease. 

Vermillion  was  at  one  time  an  officinal  medicament;  but  it  is 
no  longer  administered  internally,  though  still  employed  in  mer- 
curial fumigations.  It  constituted  the  basis  of  Boerhaave's  red 
pill — a  celebrated  nostrum  oi  former  days.  There  is  a  general  belief 
in  the  inertness  of  this  salt  of  mercury  ;  but  I  find  that  it  is  capable 
of  producing  mercurialism,  when  given  in  very  large  doses.  In 
1^.  worth  (2  oz.)  of  sugarstick  I  found  8  grains  of  this  salt.  As 
the  dose  of  calomel — one  of  the  mildest  compounds  of  mercury — 
for  a  young  child  is  only  a  ^rain,  it  is  evident  that  vermillion, 
notwithstanding  its  great  insolubility  and  comparative  inertness,  if 
consumed  by  a  child  at  the  rate  of  even  2  or  3  grains  per  diem, 
would  produce  some  ill  result.  My  friend  Dr.  Benjamin  F. 
McDowell  kindly  tried  the  effects  of  vermillion  on  some  of  his 
patients  at  the  Lock  Hospital,  and  the  following  are  the  results 
arrived  at  :— 

I  have  employed  the  persulphide  of  mercary,  or  *'  vermillion,"  in  a  number 
of  cases  since  NoTember  last,  with  a  view  to  ascertain  whether  or  not  it  is 
**  inert/'  and  also  to  discover  if  any  special  theFiapentic  action  might  be 
assigned  to  it. 

In  all  the  cases  selected  mercurial  treatment  was  indicated. 

In  several  of  them  I  was  not  able  to  pursue  my  observations  sufficiently 
long  to  form  an  opinion  as  to  its  action  in  continued  doses.  I  give  a  sketch 
of  the  particulars  of  three  which  are  carefully  recorded.  In  small  single 
doses  it  produces  no  apparent  effect. 

On  the  30th  November,  having  first  ordered  an  aperient  for  each,  I  directed 
for  three  of  my  patients  this  drug  in  doses  of  four  grains  three  times  a  day, 
with  sugar. 
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2nd  December. — None  of  the  patients  complained  of  anj  unnraal  symp- 
torn  or  sensation,  except  headache,  but  as  this  is  a  manifestation  which  oft«n 
follows  the  ase  of  other  mercurial  preparations,  I  attached  no  importance  to 
it;  accordingly  they  were  all  directed  to  have  double  the  previous  dose,  that 
is,  twenty-four  grains  per  diem. 

Sth  December. — One  of  the  patients  left  the  hospital,  and  so  I  could  not 
pursue  the  inquiry  any  further  in  her  case ;  but  neither  she  nor  the  other  two 
complained  of  any  abnormal  sensations,  except  slight  headaches  and  griping 
pains  in  the  abdomen—in  one  of  the  cases  there  was,  I  thought,  slight  mer- 
curial foDtor  from  tlie  breath,  but  it  was  badly  defined. 

14th  December. — Gums  are  vascular,  evidently  tender  in  one  case,  and 
there  is  a  faint  mercurial  foetor  from  the  breatli ;  in  the  other,  who  is  preg- 
nant,  there  is  no  mercurial  factor,  and  the  gums  are  not  at  all  tender — ^the 
latter,  however,  arc  somewhat  vascularized. 

December  Uth  to  26th. — There  was  a  gradual  development  of  symptoms 
of  mercurial  saturation  in  the  case  of  the  pregnant  woman,  less  marked  than 
in  the  other  case. 

26th. — The  medicine  was  discontinued  in  each  case. 

Januarv  10th. — The  gums  of  eacli  of  the  patients  are  still  tender;  this  is 
remarkable ;  but  there  has  been  no  salivation  in  either  case,  either  during  the 
use  of  the  drug  or  since. 

16th  January. — Gums  still  very  tender,  yielding  blood  at  the  slightest 
touch.  The  characteristic  blue  hue  is  very  apparent.  The  vermillion  used 
was  examined  by  Dr.  Cameron  and  found  to  be  pure.  The  patients  to  whom 
the  salt  was  administered  were  visited  by  him. 

Remarks, — The  case  in  which  the  medicine  was  discontinued  on  the  Sth 
December  had  taken  about  one  hundred  and  eighty  grains  without  any  promi- 
nent symptom  ;  the  other  two  took  in  all  about  six  hundred  grains  each—in 
both  these  cases  the  usual  symptoms  produced  by  a  mercurial  course  mani- 
fested themselves;  in  the  one  case  no  doubt  less  prominently  than  in  the 
other,  for  obvious  reasons. 

The  history  of  the  treatment  of  these  cases  clearly  proves  that  the  osoal 
symptoms  produced  by  the  other  preparations  of  mercury  in  repeated  doses 
will  follow  the  use  of  this  drug. '  I  am  not  inclined  to  attach  any  special 
importance  to  it  a»  a  mercurial  agent ;  on  the  contrary,  I  believe  it  to  be 
slow  and  uncertain  in  its  action. 

I  have  used  it  in  the  form  of  fumigation  in  putrid  ulceration  of  the  throat 
some  years  ago  in  the  Lock  Hospital,  but  I  found  it  difficult  to  regulate  its 
action,  and  it  produced  irritation  of  the  air  passages.  The  application  of  a 
simple  solution  of  sulphurous  acid,  or  the  spray  into  which  it  is  converted,  is 
better,  and  other  mercurials  are  more  convenient  where  fumigating  treat- 
ment is  called  for. 

Regarded  in  a  hygienic  point  of  view,  I  believe  the  continued  use  of  small 
doses  would  act  iDJuriously  on  the  constitution. 

Vermillion  is  very  liable  to  be  adulterated.  The  Chinese  ver- 
million is  generally  verj  pure ;  but  cheaper  varieties  frequently 
contain  miniuni,  or  red  lead — an  oxide  of  lead.  In  the  vermillion 
used  to  colour  the  confectionary  which  came  into  my  possession,  I 
found  nearly  20  per  cent,  of  red  lead — a  far  more  active  poison 
than  mercuric  sulphide. 

Lozenges  purchased  at  two  of  the  thirteen  sugar  confectioners' 
shops  contained  from  1 2  to  40  per  cent,  of  an  insoluble  white  clay, 
known  in  the  trade  under  the  term  of  terra  alba*  The  peaches, 
sug^r  almonds,  lozenges,  and  comfits  contained  rice  starch  and 
gum  arable.     Cough  lozenges  and  bath  pipe  contained  gum,  sugar, 

1  Tbe  after  effects  of  the  salt  appeared  to  be  more  decided  than  those  produced  by  the 
ordinary  mercurial  compoanda ;  it  woald  seem  as  if  it  were  longer  retained  in  the  sjitem. 
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and  extract  of  liquorice — a  few  of  them  being  slightly  medicated 
by  the  addition  of  opium  and  camphor  (probably  in  the  form  of 
paregoric  elixir).  Small  quantities  (under  3  per  cent.)  of  plaster 
of  Paris  were  found  in  the  bath  pipe  and  cough  lozenges ;  but  they 
were  probably  derived  from  adulterated  liquorice  extract. 

A  figure  of  a  baby  in  its  cradle  had  the  following  composition  : 
— The  cradle  was  composed  of  a  mixture  of  plaster  of  Paris 
(calcic  sulphate)  and  sugar ;  the  body  of  the  baby  was  sugar  and 
rice  starch  ;  its  eyes  were  Prussian  blue ;  its  cheeks  were  tinted 
with  cochineal ;  and  its  dress  was  painted  with  chromate  of  lead. 

The  ten  sugar  confectioners  above  mentioned,  whose  wares  I 
have  now  described,  were  prosecuted  before  the  police  magistrates. 
Five  of  them  on  paying  costs  (£3),  and  promising  to  abandon  the 
use  of  poisonous  pigments,  were  "  let  off  with  a  caution ;"  the 
others  were  fined  respectively  £5,  and  £3  costs;  £1,  and  £1  costs ; 
£1,  and  £1  costs;  10s.,  and  £3  costs  ;  and  10s. 

In  analysing  confectionery  for  the  purposes  of  a  prosecution  the 
methods  of  procedure  must  be  very  accurate.  One  may,  however, 
readily  determine  the  presence  of  impurities  in  the  following  man- 
ner : — Dissolve  a  little  of  the  article  in  water ;  if  vermillion  be 
present  it  rapidly  sinks  to  the  bottom  of  the  vessel,  whilst  cochineal 
remains  in  solution.  Add  a  few  drops  of  solution  of  chloride  of 
lime  and  the  cochineal  colour  instantly  vanishes.  Chromate  of 
lead  forms  an  opaque  colour,  whilst  saffron  is  more  or  less  trans- 
parent Rub  off  the  colouring  matter,  and  heat  it  to  redness  in 
any  convenient  crucible  or  capsule.  A  dirty  green  or  yellowish 
green  residue  indicates  that  chromate  of  lead  had  been  used.  To 
be  certain  on  this  point,  dissolve  the  residue  in  a  few  drops  of  pure 
nitric  acid,  heat  gently  to  drive  off  the  excess  of  acid,  add  a  little 
water,  and  test  for  lead.  Solution  of  ammonic  sulphide  (hydro- 
sulphate  of  ammonia)  gives  a  dark  brown  precipitate,  and  solution 
of  potassic  iodide  a  bright  yellow  precipitate.  These  operations 
may  be  conducted  on  the  most  minute  scale.  The  coal-tar  colours 
are  so  remarkable  that  the  eye  can  hardly  fail  to  recognize  them. 

Incinerate  in  any  convenient  vessel  100  grains  of  the  confec- 
tion. If  pure,  no  residue  should  be  obtained.  China  clay  remains 
as  a  grayish,  heavy  powder  insoluble  in  acids  ;  gypsum  as  a  grayish 
residue  soluble  in  hydrochloric  acid. 

In  conclusion,  I  think  it  would  be  desirable  to  limit  the  colours 
used  by  confectioners  to  three — namely,  cochineal  (or  carmine) ; 
saffron  ;  and,  for  opaque  yellows,  Madras  turmeric. 

Butter  when  it  contains  more  than  12  per  cent,  of  water  or 
10  per  cent,  of  salt  is  clearly  adulterated.  It  is,  but  not  often, 
adulterated  with  foreign  fats,  the  detection  of  which  is  difficult. 
Dr.  Uassall,  in  his  evidence  before  the  Committee  of  the  House  of 
Commons  on  adulteration,  1874,  states  (page  307  of  Committee's 
Report)  that  his  assistant  and  a  pupil  (Messrs.  Hehner  and  Angell) 
have  devised  a  method  of  detection  of  foreign  fats,  the  prin- 
ciples of  which  are  as  follows : — 
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All  fats  are  the  gljcerides  of  the  three  fattj  acids,  stearic,  palmitic,  and 
oleic;  butter,  however,  in  addition  to  these,  contains  buQrric,  caproic, 
caprylic«  and  capric  acids.  The  quantities  of  the  latter  volatile  and  soluble 
acids  have  hitherto  been  stated  to  be  Tery  small,  below  2  per  cent. ;  our 
researches  show  clearly  that  batter  inyariablv  contains  10  per  cent,  of  the 
fflycerides  of  these  acids.  If  an  estimation  of  the  insoluble  fattj  acids  in  anj 
tat,  except  butter,  be  made,  95*5  per  cent,  is  obtained:  on  thecontraij, 
butter  yields  only  85 -5  per  cent.  An  adulterated  butter,  therefore,  will  gire 
a  quantity  lyini;  between  these  two  fnnmbers,  varying  in  ratio  to  the  per- 
centage of  adulteration,  which  may  thus  be  accurately  calculated. 

As  a  corroboration,  we  make  use  of  a  new  method  of  taking  the  fusing  point 
of  the  butter,  which  is  based  upon  the  principle  that  a  float  placed  on  the 
top  of  the  butter  will  invariably  sink  at  the  same  temperature  if  it  be 
genuine.  By  tliis  means  small  quantities  of  foreign  fats,  having  a  high 
fusing  point,  can  be  discovered.  As  instances  of  the  accuracy  of  these  two 
methods  we  give  the  following  figores  : — 


Percentages  of  fixed  acids  in  pure  butter  fat : 


No. 
>> 

1 
2 
3 

•  •• 

/ 

•  •• 

•  •  • 

85-57 
85 -71 
85-66 

Fusing  point, 

as  indicated  by  float: 

No. 

1. 
2 
S 

... 
••• 
... 

36-50C. 

37.0 

37-0 

No.  4 
5 
6 


No.  4 
6 


85.48 
85.84 
85-40 


36-OOC 

36-4 

30*4 


Mr.  Wankljn  in  his  evidence  before  the  same  committee  stated 
that  be  could  prepare  admixtures  of  fats  with  butter  which  Dr. 
Hassall  could  not  analyse.  Dr.  Parkes  has  shown  the  melting 
points  of  different  fats,  as  follows ; 


Temperature  of  Melting  and  Solidifying, 


FuBiOD. 

Solidification. 

Commonciiig. 

Completed. 

CommenciDg. 

Complete. 

Batter  ... 

Lard 

Beef  dripping     ... 

M  u  tton  (Ixippine 

Palm  oil             ... 

S5--68' 
76'-S0' 
«8'-85' 
8«'-100' 

80'-90' 

100'-115' 

ino*-i2i»' 

140'- 160* 

110 

7(r-80" 
90'-100* 

lao'-iao' 

88* 

60'-82" 
71* -ZS" 
7r-76* 

se'-sr 

69* 

He  has  also  shown  the  solubility  of  those  fats. 


Complete 
Solution. 

Deposit  on 
Cooling. 

Butter  oil 

LmhI             ..           ..           ..           •. 

Bref  dripping 
Mutton  dripping 

70'-76" 
9O'-105' 
72'-74* 
W-100* 

68*-58' 
fiCr 

90* 
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Dr.  Campbell  Brown,  of  Liverpool,  haa  eng^sted  thkt  the 
melting  points  of  fats  might  be  used  aa  ft  meana  of  discriminating 
some  of  the  adulterations  of  butter.  The  lowest  point  at  which 
■tearin  melts  is  120  degrees. 

Mr.  Horslej  saje  (Chemical  N'etei,  11th  September,  18741  that 
if  25  grains  of  butter  be  diasolred  in  one  drachm  of  metlijlated 
ether — specific  gmvity,  730° — at  65°  F.  no  precipilate  will  be 
produced  in  the  solution  by  the  admixture  of  20  drops  of  methylated 
spirit,  53°  over  proof;  whereas  if  a  miitture  of  butter  and  tsllow, 
or  lard,  be  so  treated,  the  latter  will,  in  half  an  hour,  separate  from 
the  ether,  and  may  be  collected  and  weighed. 

Cheexe  contains  from  80  to  40  per  cent,  of  water,  from  20  to 
SO  per  cent,  of  fats,  24  to  26  per  cent,  of  casein,  and  4  to  7  per 
cent,  of  ash.  It  is  frequently  coloured  by  annato.  Starch  bai 
been  detected  in  cheese  ;  so  also  has  zinc,  derived  from  the  Teasels 
used  in  the  preparation  of  the  article. 

Mustard  is  mixed  with  wheat  and  rice  6our,  rendered  more 

iiungent  by  Cayenne  pepper,  and  coloured  with  turmeric;  the 
brcign  matters  are  readily  detected  by  the  microscope.  The 
intense  yellow  colour  of  the  turmeric,  and  the  reddish  hne  whicfa 


The  engraving  shows  Ihe  appearance  presented  hy  mnstard  (a), 
turmeric  (t),  mid  aiyenne  {d).  The  appearance  of  the  starches 
hat  already  been  shown  in  pages  30G  and  307. 

it  assumes  when  moistened  with  potash  solution,  enables  it  to  be 
easily  detected.  The  grains  of  red  pepper  frequently  mixed  with 
mustard  can  be  seen  through  the  microscops.  Before  the  passing, 
in  1872,  of  the  act  relating  to  adulteration,  mustard  was  rarely 
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sold  pure;  bat  now  it  ia  generally  sold  either  namixed  with 
farina,  or  if  mixed,  the  fact  is  so  stated  on  the  labeL  I  have  found 
plaster  of  Paris  in  mustard ;  but  in  future  such  an  adulteration 
is  not  likelj  to  occur  iu  these  countries. 

Pepper  is  adulterated  with  mustard  husks,  rice,  linseed,  and  rapie* 
seed  cakes,  wheat,  and  pea  flour.  These  adulterations  may  be 
detected  by  comparing  the  microscopic  appearances  of  the  articles 
named  with  those  presented  by  a  specimen  of  genuine  pepper. 
Cayenne  pepper,  in  addition  to  the  fiuiulterants  mentioned  above, 
has  been  found  to  contain  ochre,  yermiUion,  red  lead,  and  Salt*  all 
of  which  are  readily  detectable  by  the  ordinary  methods  of  analysis. 
Out  of  28  samples  of  Cayenne  pepper  examined  by  ELassall,  24 
were  adulterated  ;  but  at  that  time  there  was  no  anti-adulteration 
law  in  force. 

Milk  consists  of  a  mixture  of  fatty  and  albuminous  bodies,  with 
a  peculiar  kind  of  sugar  (lactin),  and  certain  saline  substances,  of 
which  the  alkaline  chlorides  are  the  most  abundant.  The  colour  of 
milk  is  said  to  be  due  to  its  being  an  emulsion  of  fats  with  an  albumi- 
nous liquid ;  but  I  have  found  it  to  be  produced  by  the  reflection  of 
light  from  the  numerous  solid  caseous  envelopes  in  which  the  fats 
are  enclosed.  By  prolonged  digestion  of  milk  with  chloroform  or 
anhydrous  ether,  at  a  temperature  lower  than  that  at  which  the 
casein  coagulates,  all  the  fats  can  be  extracted  from  it,  leaving  still 
a  perfectly  white  and  milk-like  liquid.  The  results  of  several 
thousands  of  analyses  convince  me  that  the  mixed  milk  of  a  herd  of 
cows  never  contains  less  than  12  per  cent,  of  solid  matters.  I  have 
in  general  found  the  milk  of  town  dairy  cows  richer  than  that  of 
cows  in  the  country,  probably  because  the  former  are  better  fed. 
Wanklyn  (who  has  made  the  examination  of  milk  a  special  study) 
states  that  the  milk  of  cows  contains,  as  a  constant  quantity,  9*3 
per  cent,  of  solid  matters,  mintu  fats.  In  general  I  find  pure  town 
milk  to  contain  from  12*5  to  14*5  per  cent,  of  solids.  I  frequently 
receive  milk  for  examination  in  which  the  solids  exceed  14  per 
cent.  The  average  amount  of  solids  in  the  milk  from  the  Dublin 
dairies  is  fully  13  per  cent.,  as  the  results  of  hundreds  of  analyses 
have  proved  to  my  satisfaction.  Milk  contains  about : — Water, 
87 ;  fats  (butter),  4  ;  casein  (cheesy  matters),  4*1 ;  sugar,  4*3 ; 
mineral  matter,  6=100. 

The  specific  gravity  of  milk  varies  from  1*026  to  1*030.  One 
hundred  parts  placed  in  a  tube  throw  up  after  some  hours  from  7 
to  14  parts  of  cream.  The  determination  of  the  purity  of  milk  bj 
its  percentage  of  cream  is,  therefore,  unreliable,  though  as  a  rule 
good  milk  throws  up  about  9  per  cent,  of  cream.  Neither  is  specific 
gravity  a  sure  test  as  to  its  quality  ;  for  though  milk  adulterated 
with  water  has  a  low  specific  gravity,  yet  that  which  is^both 
skimmed  and  diluted  with  water  has  a  high  specific  g^vi^.  The 
larger  the  amount  of  fats  in  milk  the  lower  is  its  specific  gravity; 
therefore  the  withdrawal  of  cream  from  this  liquid  increases  its 
npecific  gravity. 
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Milk  may  be  examlDed  as  follows  : — Evaporate  on  the  water- 
bath  100  grains  or  5  or  10  grammes  to  dryness  in  a  flat  platinum 
dish  (a  porcelain  one  answers,  if  the  solids  only  are  to  be  deter- 
mined), and  weigh.  If  the  residue  amount  to  12  per  cent.,  the 
milk  may  be  regarded  as  pure ;  if  the  solids  be  6  per  cent.,  then 
to  the  original,  or  pure  milk  its  own  weight  of  water  must  have 
been  added.  A  drop  of  acetic  acid  added  to  the  milk  prevents  the 
formation  of  a  crust  during  its  evaporation.  The  fats  are  deter- 
mined by  boiling  the  residue  in  strong  methylated  ether  for  two 
hours.  This  is  done  in  a  small  flask,  and  the  ether  is  prevented 
from  escaping  by  fixing,  by  means  of  a  cork  in  the  mouth  of  the 
flask,  a  glass  tube  4  feet  in  length.  The  ether  condenses  in  the 
tube  and  falls  back  into  the  flask.  The  etherial  solution  of  the 
fats  is  filtered,  the  residue  washed  with  a  little  hot  ether,  and  the 
solution  and  washings  evaporated  to  dryness  in  a  dish ;  the  residue 
is  the  fat,  and  is  weighed  in  the  usual  manner. 

The  amount  of  sugar  may  be  determined  as  follows : — 34*04 
grammes  of  pure  and  dry  crystallised  sulphate  of  copper  are  dis- 
solved in  200  cubic  centimetres  of  distilled  water,  and  mixed  with 
173  grammes  of  pure  crystallized  Rochelle  salts,  dissolved  in  480 
c.  c.  of  solution  of  pure  caustic  soda,  of  specific  gravity  1*14.  The 
mixed  solutions  are  made  up  to  a  litre  with  distilled  water.  1  e.  c. 
of  this  solution  contains  0'3464  gramme  of  sulphate  of  copper, 
and  equals  0*005  gramme  of  anhydrous  grape  sugar,  or  0*00666 
gramme  of  lactin.  To  use  this  silution,  take  10  c.  c.  of  milk, 
add  a  few  drops  of  acetic  acid,  heat  gently,  and  filter,  to  separate 
casein  and  some  of  the  fat.  Dilute  the  filtrate  with  9  parts  (by 
volume)  of  water,  so  that  one  litre  of  the  liquid  may  contain  the 
milk  sugar  of  100  c.  c.  of  milk.  Next  place  a  measured  quantity 
of  the  copper  solution  in  a  flask  or  white  capsule  diluted  with  four 
times  its  volume  of  water,  and  heat  to  the  boiling  point.  Drop 
the  acidulated  milk  from  a  burette  into  the  boiling  solution ; 
red  oxide  of  copper  is  produced,  but  the  solution  remains  blue; 
continue  to  drop  the  milk  solution  until  the  blue  colour  disappears. 
Whether  or  not  the  copper  is  fully  reduced  from  cupric  to  cuprous 
oxide  can  be  determined  by  the  addition  of  a  drop  of  solution  of 
ferrocyanide  of  potassium,  which  produces  a  rich  brown  precipi- 
tate with  cupric  oxide.  A  simple  rule  of  three  sum  will  deter- 
mine the  amount  of  sugar,  from  the  quantity  of  copper  solution 
used  up  per  c.  c.  of  the  milk  solution.  The  casein  is  determined 
by  burning  the  substance  left  after  extraction  of  the  fats  by  the 
^soda-lime  process.  It  may  also  be  determined  by  diflerence,  or, 
but  not  very  accurately,  by  the  following  method  : — Boil  10 
grammes  of  milk  slightly  acidulated  with  acetic  acid,  dilute  lar£6ly 

*  Nitrogenous  substances  mixed  with  soda  and  lime  when  burned  in  a  glass 
tube  in  the  organic  analysis  furnace  have  their  nitrogen  converted  into 
ammonia :  17  parts  of  ammonia  equal  14  parts  of  nitrogen;  and  G  parts  of  nitro- 
gen =  6^  parts  of  albuminous  substances. —  V%d€  works  on  organic  analysis. 
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with  boiling  water,  and  allow  the  liquid  to  stand  for  24  hours ; 
wash  the  precipitate  which  will  have  formed  in  the  interim  with 
ether  at  80^  Fah. ;  dry  and  weigh.  Wanklyn  dilutes  milk  with  99 
volumes  of  water,  and  distils  5  c.  c.  of  the  diluted  liquid  with  10 
grammes  of  potash  and  0*4  gramme  of  permanganate  of  potas* 
sium,  according  to  the  method  for  determining  the  amount  of 
albuminoid  nitrogen  in  water  (see  page  63).  The  potash  and 
permanganate  are  boiled  with  half  a  litre  of  water  in  the  retort, 
and  the  distillate  tested  from  time  to  time  for  ammonia.  When 
none  is  found  the  milk  is  introduced  through  the  tubulure,  and  the 
ammonia  which  distils  over  is  collected  (in  pure  water),  and  esti- 
mated by  the  Nessler  test,  as  already  explained.  One  part,  by  weight, 
of  casein  is  equal  to  0  065  parts  of  ammonia. 

The  ash  (mineral  part)  of  milk  is  found  by  burning  the  residue 
obtained  by  evaporating  10  grammes  of  the  liquid  to  dryness  ;  the 
combustion  should  take  place  at  a  low  temperature,  and  in  a 
platinum  dish,  placed  over  a  colourless  flame.  Pure  milk  leaves 
from  55  to  72  per  cent,  of  ash. 

In  a  specimen  of  milk  which  I  examined  for  Mill-street  Union, 
County  of  Cork,  I  found  one  per  cent,  of  chalk,  which,  probably,  had 
been  added  to  neutralise  the  acidity  of  milk  kept  too  long.  The 
article,  however,  was  adulterated  with  33  per  cent,  of  water.  In 
two  other  cases  I  found  cane  sugar  in  milk.  These  three  instances 
of  adulteration  of  milk  with  substances  other  than  water  are  all 
that  have  come  under  my  notice. 

Condensed  milk  is  prepared  by  evaporating  the  liquid  in  vacuo 
nearly  to  dryness,  and  adding  sugar  to  the  extract.  In  order  to 
make  the  extract  keep  better,  I  think  the  milk  is  sometimes 
deprived  of  a  portion  of  its  cream,  which  latter  article  is  then  con- 
verted into  butter.  I  found  the  composition  of  two  specimens  of 
condensed  milk  to  be  as  follows  :   100  parts  of  each  contained  :— - 


Water 

Fats 

Casein 

Sugar 

Ash 

Aylesbury. 

22-52 

8-60 
11-50 
55-38 

200 

Anglo- Swiss, 

20-25 

7-23 

10  00 

r»o-44 

2-08 

100  00 

100  00 

If  pure  milk  can  be  procured  at  Is.  4d.  per  gallon,  it  is  more 
economical  than  condensed  milk  at  the  price  at  which  the  latter  is 
vended ;  but  condensed  milk  is  sometimes  a  cheaper  article  than  the 
well- watered  milk  so  generally  sold  in  cities. 

Whiskey, — In  several  hundred  specimens  of  whiskey  which  I 
have  examined,  not  one  was  seriously  adulterated.  I  never 
detected  bluestone  (sulphate  of  copper),  which  is  popularly  sup- 
posed to  be  used  as  an  adulterant,  but  in  two  instances  I  found  a 
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faint  trace  of  copper,  evidently  derived  from  the  copper  vessel  from 
which  the  spirit  had  been  distilled.  I  have  found  spirits  of  nitrous 
ether  in  two  or  three  case*i,  also  extract  of  orris  root,  prunes,  <&c,, 
sugar  and  other  matters,  added  in  very  small  quantities,  and 
apparently  for  the  purpose  of  flavouring  and  colouring  the  article. 
Much  of  the  whiskey  sold  is,  however,  unfit  for  use  on  account  of 
its  freshness.  When  whiskey  is  first  prepared  it  contains  certain 
matters,  especially  fusel  oil  (amy lie  alcohol),  which  render  it 
undrinkable.  If  these  matters  be  removed  by  rectification,  the 
whiskey  is  converted  into  spirits  of  wine,  which,  though  pure,  is 
unpalatable.  On  the  other  hand,  if  the  whiskey  be  kept  for  three 
or  four  years  in  wood,  the  matters  which  when  fresh  render  it 
objectionable,  disappear  ;  and  the  whiskey  acquires  a  fine  flavour 
and  odour.  The  changes  which  occur  during  the  storing  of 
whiskey  in  wood  are  not  thoroughly  known.  It  is  stated  that  the 
amy  lie  alcohol — which  undoubtedly  is  a  most  unpleasant  and 
injurious  ingredient  of  new  whiskey — is  oxidised  by  time  into 
fragrant  and  well  flavoured  products,  which  confer  upon  old  whiskey 
its  characteristic  properties.  Although  amyl  ether  is  fragrant, 
there  is  no  evidence  that  it  is  produced  from  its  alcohol  in 
whiskey ;  and  most  of  the  other  derivatives  of  a  my  lie  alcohol  have 
neither  a  pleasant  odour  nor  flavour.  Probably  there  is  in  new 
whiskey  small  quantities  of  many  substances,  some  of  which  have 
a  disagreeable  odour  and  flavour ;  others  the  converse.  In  process 
of  time,  the  former,  being  more  volatile,  escape,  leaving  the  latter. 
When  the  nature  of  the  bodies  which  confer  upon  the  stronger 
alcoholic  liquors  their  characteristic  properties  becomes  known, 
thej  will  probably  be  found  to  include  several  aldehyds,  ketones, 
and  ethers  beside  those  derived  from  e  thy  lie  alcohol.  The 
whiskey  from  the  Johnston  patent  still  is  said  to  be  fit  for  use  the 
moment  it  is  made ;  a  statement  I  am  inclined  to  believe,  judging 
from  the  samples  which  I  have  examined.  Unless  in  the  case  of 
whiskey  of  this  kind,  all  that  is  made  should  not  be  permitted  by 
the  government  to  be  removed  from  bond  until  it  is  two  years 
old.  The  ill  effects  attributed  to  adulterated  whiskey  are  really 
due  to  new  whiskey. 

In  the  Isle  of  Man  there  is  a  law  in  force  which  proscribes 
under  a  penalty  the  sale  of  spirits  which  have  not  the  strength  of 
1 1^  under  proof,  unless  the  amount  ot  alcohol  is  indicated  to  the 
purchaser.  In  Ireland  much  of  the  whiskey  is  diluted  to  a  scan- 
dalous extent  with  water.  I  have  found  it  from  30®  to  62®  under 
proof.  Much  of  the  whiskey  supplied  to  the  public  institutions  is 
from  20®  to  30®  U.P.  The  amount  of  alcohol  in  whiskey,  and  in 
other  liquids,  may  be  determined  as  follows : — Distil  a  few  ounces 
nearly  to  dryness,  and  make  up  the  distillate  to  the  bulk  of  the 
original  quantity  of  spirit.  Reduce  the  temperature  of  the  liquid 
by  the  external  application  of  ice  and  salt,  or  increase  it,  if  neces- 
aary,  by  warm  water  placed  round  the  vessel  containing  it,  until 
its  temperature  is  60®  Fah.  Take  its  specific  gravity  by  weighing 
it  in  the  Sp.  G.  bottle,  or  by  floating  an  alcohometre  in  it. 
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Table  skowinr  the  amount  of  Alcohol,  by  volume^  in  mixtures  of  aUohoi  and 
water^  at  oo*  Fahrenheit,  Water  at  its  maximum  detisity  is  taken  as  the 
standard  /or  the  average  gravity,  and  is  set  down  as  i.oooo,  which  at  6o* 
Fah,  equals  '9991. 


Per  cent,  of 

alcohol, 
by  Yolame. 

Spec.  grar. 

of  the  liquid 

at  60  degs. 

Per  cent  of 

alcohol, 
by  Tolome. 

Spec,  flrrav. 

of  the  liquid 

at  60  degs. 

Per  cent,  of 

alcohol 
by  Yolnme. 

Spea  grtT. 

of  the  liquid 

at  6v^  dega. 

0 

0.9991 

84 

9596 

68 

8941 

1 

9976 

85 

9588 

69 

8917 

2 

9961 

86 

9570 

70 

8899 

a 

9947 

87 

9556 

17 

8867 

4 

9938 

88 

9541 

72 

884S 

6 

9919 

89 

9526 

78 

8817 

6 

9906 

40 

9510 

74 

8791 

7 

9893 

41 

9494 

75 

8766 

8 

9881 

42 

9478 

76 

8739 

9 

9869 

48 

9461 

77 

8719 

10 

9857 

44 

9444 

78 

8686 

11 

9246 

45 

0427 

79 

8668 

13 

9834 

46 

0409 

•0 

8631 

18 

9828 

47 

9391 

81 

860S 

14 

9812 

48 

9378 

82 

8676 

16 

9802 

49 

9864 

88 

8647 

16 

9791 

50 

9885 

84 

8518 

17 

9781 

61 

9815 

85 

8488 

18 

9771 

62 

0.9295 

86 

S468 

19 

9761 

58 

9275 

87 

8i28 

30 

9751 

54 

9254 

88 

8897 

31 

9741 

55 

9284 

89 

8866 

22 

9731 

66 

9218 

00 

8883 

28 

9720 

57 

9192 

91 

8399 

24 

9710 

68 

9170 

99 

8366 

25 

9700 

69 

9148 

98 

8230 

96 

9689 

60 

9126 

94 

8194 

27 

96-9 

61 

9104 

96 

8167 

28 

9C68 

62 

9082 

96 

8118 

29 

9657 

63 

9059 

97 

8077 

80 

9646 

64 

9036 

98 

80S4 

81 

9634 

66 

0013 

99 

7988 

82 

9622 

66 

8989 

100 

7989 

88 

9609 

67 

8966 

Alcometrical  Table. 
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Tad/g  showing  the  degrees  Over  ana  Under  Proof  in  mixtures  of  Alcohol  and 

Water. 


I 

o 

Degrees 
Over  Froot 

1 
O 

03 

Degrees 
Over  Proof. 

t 

1 

21 

• 

! 

1 

Degrees 
Under      Proof. 

• 

o 

1 

CO 

Degrees 
Under  Proot 

8166 

67- 

8787 

341 

9174 

9492 

267 

9730 

59-7 

8174 

66-1 

8751 

33-2 

9185 

1-3 

9490 

271 

9738 

61.11 

8129 

65- 

8765 

32-2 

9189 

1- 

9503 

28- 

9746 

62-6 

8221 

64* 

8776 

31-5 

9196 

0-3 

9511 

288 

9750 

63-2 

8238 

631 

8783 

81- 

9200 

proof 

9519 

29-7 

9758 

64-6 

8269 

62- 

8790 

305 

under 
proof 
•9 

9526 

3)-6 

9762 

65-8 

8277 

61-1 

8800 

29-8 

9210 

9530 

31- 

9770 

667 

8298 

60- 

8811 

29- 

9218 

1-6 

9534 

81-4 

9774 

67  4 

8315 

591 

8825 

28- 

9226 

2-2 

9542 

323 

9778 

68- 

8388 

58- 

8840 

27: 

9237 

8-1 

9557 

34-2 

0786 

69-4 

8354 

57-1 

8854 

26- 

9248 

4- 

9565 

351 

9791 

70-8 

8376 

56* 

8869 

25- 

9259 

5- 

9673 

86-1 

9802 

72.1 

8395 

55* 

8883 

24- 

9270 

6- 

9580 

87-1 

9810 

78-5 

8413 

54-1 

8897 

23 

9282 

7- 

9588 

38-1 

9822 

75-4 

8481 

581 

8912 

21-9 

9295 

8- 

9596 

391 

9830 

76-7 

8448 

521 

8926 

20  9 

9306 

9- 

9603 

40.1 

9888 

78- 

8465 

511 

8937 

201 

9818 

lo- 

9611 

44-1 

9840 

79'« 

8462 

501 

8951 

191 

9829 

ll- 

9619 

42-2 

9854 

80*4 

8499 

491 

89:6 

18- 

9841 

12-1 

9627 

43-3 

9862 

817 

8516 

48- 

8977 

17*2 

9353 

181 

9631 

439 

9870 

829 

8583 

47- 

8992 

161 

9364 

14-2 

9638 

45- 

9878 

84 

85£0 

46' 

9008 

15- 

9372 

14.9 

9  46 

461 

9^86 

852 

8566 

46- 

9019 

14-2 

9384 

16- 

9664 

47-3 

9894 

86*3 

8583 

43-9 

9034 

131 

9396 

17-1 

9661 

48-5 

9902 

87*4 

8597 

431 

9049 

12- 

9407 

18-2 

9669 

49-7 

9914 

89  1 

8615 

42- 

9060 

111 

9415 

18-9 

9674 

50-8 

9922 

90-2 

8829 

411 

9075 

10 

9426 

20- 

9677 

51- 

9934 

917 

8646 

40- 

9089 

89 

9434 

20-8 

9685 

52-2 

9946 

93  3 

8660 

891 

9100 

8* 

9445 

21^ 

9693 

58-8 

9958 

94*9 

8678 

88- 

9111 

71 

9452 

22-7 

9697 

54-2 

9974 

96*8 

t692 

871 

9122 

6-2 

9460 

23  5 

9705 

55-5 

9986 

98-2 

8706 

86^ 

9137 

5- 

9468 

24*3 

9709 

56-2 

9993 

991 

8716 

85-5 

9152 

3-9 

9476 

251 

9718 

56-9 

1000 

100* 

8723 

85- 

9103 

3- 

9484 

25^ 

9Y22 

58*8 
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The  percentage  of  alcohol  in  different  liquids  is  shown  in  the 
following  table : — 

Percentage  of  Alcohol, 
luterne  ...     8  to  13 


Percentage  of  Alcohol. 

Hum 

•  •  t 

60  to  75 

Chablis  and 

Whiskey 

•  •  • 

54  „  60 

Rhine  wines 

Brandy  (British) 

50  „  60 

Champagne 

French  hrandy 

50  „  55 

Burgundy 

Gin 

•  •• 

48  „  58 

Moselle 

Port  wine 

•  •• 

14  „  24 

Ale 

Sherry  wine 

•  •  • 

14  „  27 

Cider 

Roussillon 

•  •  • 

11  „  16 

Porter    ... 

Claret 

9  „   14 

Beer 

Hungarian  wines 

9„  15 

7  „ 

15 

7„ 

13 

8„ 

12 

8„ 

13 

6  m 

9 

5„ 

9 

4„ 

4 

2  „ 

7 

In  examining  wine  three  ounces  may  be  used  and  two  distilled. 
Half  the  quantity  of  beer  need  only  be  distilled.  Neutralize  the 
free  acid  in  the  liquor  before  distilling. 

Gin  is  spirit  of  wine  flavoured  with  juniper  berries,  coriander 
seeds,  grains  of  paradise,  &c.  I  think  it  is  rare*y  adulterated  with 
any  injurious  substance. 

Brandy  is  often  adulterated  with  corn  spirit,  and,  therefore, 
frequently  contains  fusel  oil.  It  is  generally  mixed  with  a  little 
syrup. 

Rum  is  adulterated  with  corn  spirit  and  molasses.  Its  flavour 
is  said  to  be  chiefly  due  to  butyric  ether. 

Wines* — I  am  disposed  to  think  that  wines  are  not  much  adul- 
terated. Different  varieties  and  qualities  of  wine  are  mixed 
('*  blended") ;  but  that  can  hardly  be  regarded  as  a  falsification. 
Claret,  I  have  no  hesitation  in  asserting,  is  exceedingly  rarely 
adulterated,  even  when  it  is  sold  at  a  shilling  per  bottle.  The 
quality  of  wine  is,  however,  often  very  bad.  Port  and  sherry 
contain  a  large  amount  of  added  alcohol ;  but  everyone  knows 
this.  The  examination  of  wine  is  usually  limited  to  ascertaining 
the  amount  of  alcohol,  acid,  sugar,  and  extractive  which  it  con- 
tains. The  acidity  of  wines  and  other  liquids  may  be  determined 
as  follow  : — Dissolve  63  grammes  of  crystallized  oxalic  acid  in  one 
litre  of  water.  A  solution  of  caustic  soda  is  graduated  with  this 
acid  solution,  so  that  1  c.  c.  of  the  one  exactly  neutralizes  1  c.  c  of 
the  other.  In  preparing  the  standard  solution  of  soda,  if,  say»  7 
cubic  centimetres  of  the  preliminary  solution  neutralize  10  c.c 
of  the  acid  solution,  then  add  30  per  cent,  of  water  to  the  alka^ 
line  solution.  One  c.c.  of  alkaline  solution  equals  *0051  gramme 
of  anhydrous  and  -006  gramme  of  glacial  acetic  acid,  '019  ^  gramme 
citric  acid,  .015  gramme  tartaric  acid,  and  .0049  gramme  oil  of 
vitriol.  The  amount  of  acidity  is  ascertained  by  distilling  a 
portion  of  the  wine  (if  the  colour  be  high),  making  up  the  distil- 
late to  the  original  volume  of  the  liquid  used.  Ten  c.c.  of  the 
liquid  are  then  taken,  and  the  alkaline  solution  dropped  into  it 
until  neutralization  takes  place.     The  number  of  c.c.  used,  mul- 
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tiplied  by  the  co-efficient  of  say  glacial  acetic  acid,  gives  the  total 
amount  of  acidity  in  the  quantity  of  wine  operated  on.  By  a 
simple  calculation  the  amount  per  ounce  or  pint  may  next  be 
ascertained.  The  point  of  neutralization  is  ascertained  by  colouring 
the  liquid  to  be  tested  with  litmus.  The  acid  reddens  this  re- 
agent ;  but  so  soon  as  the  acid  is  neutralized  the  litmus  re-acquires 
its  blue  hue.  There  are  several  acids  in  wine ;  but  it  will  be 
sufficient  to  estimate  all  as  tartaric.  The  amount  of  solid  matter 
is  determined  as  in  the  case  of  milk.  Sugar  may  be  estimated  by 
the  copper  solution. 

Wines  contain  variable  quantities  of  fruit  sugar,  albuminous 
bodies,  vegetable  acids,  and  other  matters.  The  sugar  varies  from 
a  mere  trace  to  25  grains  per  ounce  of  480  grains.  Mazanilla  and 
Amontillado  contain  only  from  1  to  8  grains  per  ounce  ;  Marsala  and 
Madeira,  3  to  35  grains ;  Port,  15  to  35  grains  ;  Champagne,  from 
10  to  40  (average  about  28)  grains.  Sugar  is  added  to  sparkling 
Champagne  and  Moselle.  In  Claret,  Burgundy,  and  Hock  there  is 
little  or  no  sugar.  According  to  Bence  Jones,  wines  stand,  with 
respect  to  acidity,  in  the  folio  wing  order,  those  most  acid  being  placed 
first :  — Sherry,  Port,  Champagne,  Claret,  Madeira,  Burgundy,  Rhine 
wine.  Moselle.  The  albuminous  matters  in  wine  arc  unimportant. 
The  flavour  and  odour  are  in  great  part  due  to  peculiar  substances 
termed  compound  aethers,  of  which  there  appear  to  exist  a  large 
Dumber.  The  salts  consist  of  cream  of  tartar  and  other  compounds 
of  potassium,  tartrate  of  lime  (calcic  tartrate),  salt,  and  some  other 
matters,  making  in  all  about  1  grain  per  ounce  of  wine.  The 
matter  obtained  by  evaporating  an  ouuce  of  wine  to  dryness  weighs 
from  15  to  50  grains. 

The  free  acid  amounts  to  from  2  to  4  grains  per  ounce  in  Claret, 
1-J  to  3  grains  in  Sherry,  2  to  4  grains  in  Port,  1  to  4  grains  in 
Rhine  wines,  and  two  to  four  grains  in  Champagne.  Larger 
quantities  than  these  injure  the  quality  of  the  wine  very  seriously, 
and  much  larger  amounts — 6  or  8  grains  per  ounce — utterly 
spoil  them. 

The  spirit  distilled  from  wine  when  rubbed  on  the  hand  exhales 
the  odour  of  whiskey  or  other  corn  spirit,  elder  barrie?,  &c.,  if 
any  of  the  latter  substances  had  been  used  as  adulterants.  When  to 
wine  is  added  one-fourth  of  its  bulk  of  a  strong  solution  of 
alum^  and,  secondly,  an  equal  volume  of  strong  solution  of  carbonate 
of  ammonium,  a  red  or  purplish  colour  is  produced  if  logwood, 
Brazil  wood,  elder  berries,  and  some  other  substances  be  present, 
but  if  not,  the  wine  acquires  a  dirty  greenish  hue.  Alum, 
lead,  and  copper  may  be  detected  by  evaporating  two  ounces  of  the 
wine  to  dryness,  burning  the  residue,  and  examining  the  ash  for 
these  substances,  according  to  the  method  already  described,  p.  86. 
Beer, — I  have  only  met  with  one  case  of  adulterated  porter.  In 
England  it  is  said  that  beer  is  adulterated  with  salt,  grains  of 
paradise,  burnt  sugar,  alum,  cocculus  indicus,  lime,  soda,  metallic 
salts,  and  various  other  matters.     The  extract  obtained  by  evapo- 
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rating  beer,  if  closely  examined  and  tested,  reveals  the  presence  of 
some  of  these  adulterants.  Cocculus  indicus  appears  to  be  rather 
a  frequently  used  adulterant.  Herepath  gives  the  following  mode 
of  detecting  its  active  principle,  picrotoxin : — Treat  the  beer  with 
solution  of  sugar  of  lead,  filter,  precipitate  the  lead  with  sul- 
phuretted hydrogen,  concentrate  to  a  small  volume,  and  filter  the 
liquid  through  animal  charcoal.  The  picrotoxin  is  retained  by 
the  charcoal,  from  which,  when  dried,  boiling  alcohol  extracts  it 
and  from  the  alcohol  it  may  be  obtained  in  tufts  of  crystals  by 
evaporation  in  a  little  watch  glass. 

Picrotoxin  when  treated  successively  with  3  or  4  parts  of  pure 
nitre,  a  drop  or  two  of  sulphuric  acid,  and  an  excess  of  solution  of 
caustic  potash,  produces  a  bright  yellow  colour ;  solution  of  picro- 
toxin in  sulphuric  acid  gives,  when  touched  with  bichromate 
of  potassium,  a  violet  hue,  which  soon  changes  into  brown  and 
green. 

Vinegar  is,  according  to  law,  allowed  to  contain  *1  part  per 
1,000  of  sulphuric  acid.  A  larger  proportion  may  be  detected  by 
the  soda  solution,  when  the  acetic  acid  has  been  expelled  by  boiling. 
Vinegar  should  contain  at  least  4  per  cent,  of  acetic  acid. 


TABLE 
Of  Decimal  Weights  and  Measures^  and  their  Equvi'aUnts^ 
I  Metre  =        39*37079     inches 

I  Decimetre  =  3'937o79      m 

I  Centimetre  =  0.3937079    ,, 

I  Millimetre  =  0.03937079  ,, 

I  Cubic  centimetre      =  0.061024  cubic  inches 

I  Litre  =        35*2754  fluid  ounces 

I  Milligramme  =  0.015432  grain 

I  Centigramme  =  0.154323    „ 

I  Decigramme  =  1.543234  grains 

I  Gramme  =        15.432348    ,, 

I  Killogramme  =  15432.348  „ 

A  gramme  weighs  i  cubic  centimetre  of  distilled  water  at  4^  centigrade,  or 
39.2*  Fahr.  ;  but  in  working  with  test  solutions,  it  is  better  to  have  the  cubic 
centimetre  equal  to  i  gramme  at  60^  Fahr.,  the  most  usual  temperature  in  the 
laboratory. 
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APPENDIX. 


DISINFECTION  BY  GASES. 

The  followiDg  constitutes  a  portion  of  a  paper  on  Disinfection, 
which  I  read  at  a  meeting  of  the  Medical  Society  of  the  King  and 
Queen's  College  of  Physicians  in  1872 : — 

As  generally  performed,  disinfection  by  gases  is  by  no  means 
efficacious.  This,  I  think,, I  have  proved  by  showing  that  even 
considerable  quantities  of  chlorine  and  sulphurous  acid  do  not  kill 
the  bacteria  which  are  usually  associated  with  putrefaction,  nor 
perfectly  destroy  the  contagious  matter  of  at  least  one  zymotic 
disease.^ 

Several  watch  and  microscopic  object  glasses  were  dipped  into 
filtered  beef- tea,  which  con  tamed  enormous  numbers  of  bacteria, 
and  whilst  still  moist  they  were  placed  in  different  positions  in  a 
hood,  or  small  chamber  made  of  wood  and  glass,  containing  16^ 
cubic  feet  of  space.  Half  an  ounce  of  chloride  of  lime  was  placed 
in  a  capsule  and  introduced  into  the  hood,  and  an  equivalent  quan- 
tity of  hydrochloric  acid  was  poured  on  the  powder  in  such  a  way 
as  to  prevent  the  chlorine  evolved  from  passing  out  of  the  hood. 
After  the  lapse  of  twenty-four  hours  the  door  of  the  hood  was 
opened  and  the  glasses  removed.  They  were  found  to  be  covered 
with  extremely  thin  films  of  solidified  beef  extract.  A  few  drops 
of  pure  water  were  used  to  render  the  film  semi-liquid,  and  its 
contents  were  examined  with  a  microscopic  power  of  800  diameters. 
In  a  few  seconds  the  bacteria  were  detected  moving  about  with 
great  rapidity,  and  with  apparently  undiminished  vigour.  It  was 
clear,  then,  that  fumigation  at  the  rate  of  a  little  more  than  three 
ounces  of  bleaching  powder  per  100  cubic  feet  of  space  had  no 
effect  in  destroying  bacteria.  The  hood  was  more  air-tight  than 
a  room  is  when  its  doors,  windows,  and  fire-place  are  closed.  On 
opening  the  door  of  the  hood  after  twenty-four  hours  the  odour  of 
chlorine  was  distinctly  perceived  at  a  distance  of  several  feet.  If 
a  room  15  feet  long,  10  feet  wide,  and  10  feet  high,  and  having, 
therefore,  a  capacity  of  1,500  cubic  feet,  were  disinfected  by 
chloride  of  lime  in  the  relative  proportions  employed  in  the  fore- 
going experiment,  it  would  be  necessary  to  use  nearly  three  pounds 
of  chloride  of  lime. 

As  the  gases  evolved  from  three  ounces  of  bleaching  powder  per 
100  cubic  feet  of  space  did  not  destroy  bacteria,  an  experiment  was 

'  Oil  the  Application  of  Gases  as  a  Means  of  Destroying  Contagion.  By 
Charles  A.  Cameron,  M.D.   Dublin  Journal  of  Medical  Science,  June,  1872 
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made  with  one  ounce  per  16^  cubic  feet,  or  at  the  rate  of  nearly 
six  pounds  per  1,500  cubic  teet — the  size  of  a  amall  room.  The 
result  was  similar  to  that  of  the  first  experiment,  the  bacteria  being 
almost  as  lively  after  as  they  were  before  the  process. 

The  next  quantity  tried  was  one  and  a-half  ounces  of  bleaching 
powder  per  16^  cubic  feet,  or  at  the  rate  of  about  eight  and  a-half 
pounds  per  a  room  of  1,500  cubic  feet  capacity.     After  twenty- 
four  hours  exposure  to  the  highly  chlorinated  atmosphere  produced 
by  this  experiment,  the  greater  number  of  bacteria  were  not  only 
alive,  but  most  of  them  exhibited  the  utmost  vitality.     Two  ounces 
of  bleaching  powder  per  16^  cubic  feet  were  next  tried,  and  after 
exposure  to  the  gases  evolved  from  this  quantity  by  the  action  of 
an  acid,  the  bacteria,  though  languid,  were  still  mostly  alive,  and 
a  few  of  them  were  very  active.     The  last  experiment  was  made 
with  three  ounces  of  bleaching  powder  per  16^  cubic  feet,  or  at  the 
rate  of  16^  pounds  of  the  disinfectant  to  1,500  cubic  feet ;  but 
even  the  enormous  amount  of  gas  evolved  from  this  quantity  failed 
to  kill  the  greater  number  of  the  bacteria  subjected  to  its  influence. 
Films  of  moist  meat  extract  containing  bacteria  were  next  exposed 
to  an  atmosphere  of  equal  parts  of  chlorine  gas  and  ordinary  nir. 
This  operation  was  conducted  in  an  air-tight  glass  vessel.     After 
twenty-four  hours  they  were  examined,  and  no  life  could  be  per- 
ceived.    Dried  films  of  meat  extract  containing  bacteria  were  sub- 
mitted to  the  influence  of  this  gaseous  matter ;  but,  after  being 
moistened,  many  of  the  bacteria  were  found  still  alive,  though 
almost  inactive. 

Similar  experiments  were  made  to  ascei*tain  the  action  of  sul- 
phurous acid  gas  upon  bacteria,  but  this  gas  was  also  found  to 
produce  but  little  effect  on  these  animalcules. 

Having  proved  that  the  bacteria,  which  exist  in  liquids,  are  not 
destroyed  by  exposure  to  atmospheres  highly  charged  with  chlorine, 
or  sulphurous  acid  gas,  an  experiment  was  next  made  with  the 
view  of  ascertaining  whether  or  not  the  germinal  matter  of  bacteria 
could  be  destroyed  by  ordinary  gaseous  disinfection.  Accordingly 
filtered  beef  tea,  which  did  not  exhibit  any  forms  of  life  under  the 
microscope,  was  divided  into  three  parts.  One  portion  (a)  was 
placed  in  a  test  tube,  and  loosely  plugged  with  cotton  wool ; 
another  portion  (b)  was  placed  in  a  test  tube,  which  had  shortly 
before  been  heated  nearly  to  redness,  and  loosely  plugged  with 
cotton  wool,  which  had  been  highly  heated  to  350";  the  third  por- 
tion (c)  was  poured  upon  microscopic  objects  and  shallow  watch 
glasses,  and  these  were  placed  in  the  hood  and  exposed  for  forty- 
eight  hours  to  the  gases  evolved  from  two  ounces  of  bleaching 
powder  treated  with  acid.  In  twenty-four  hours  the  liquid  (d) 
which  had  simply  been  deposited  in  a  test  tube  was  found  to  swarm 
with  mycrozymes ;  tlie  liquid  which  had  been  placed  in  the  tube 
that  had  been  heated  to  redness  was,  after  a  week,  found  to  be  free 
from  animal  life,  whilst  a  few  hours  after  their  removal  from  the 
hood,  the  films  of  beet-tea  exhibited  swarms  of  vibriones,  althcugh 
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every  precaution  was  taken  to  prevent  contamination  from  solid 
substances  subsequent  to  the  removal  of  the  glasses  from  the  hood. 

The  following  experiment  was  made  in  a  room  of  1,600  cubic 
feet  capacity.  Animal  liquids  containing  microzymes  were  placed 
upon  the  chimney-piece,  upon  the  window  panes,  and  other  smooth 
parts  of  the  apartment.  Seven  pounds  of  chloride  of  lime  were 
then  decomposed  by  oil  of  vitriol,  and  the  room  carefully  closed  up. 
After  forty-eight  hours  the  room  was  opened,  and  the  films  con- 
taining the  bacteria  were,  with  every  proper  precaution,  washed 
upon  object  glasses,  and  examined  microscopically.  In  every  case 
there  were  large  numbers  of  living  microzymss. 

The  next  experiment  was  conducted  as  follows  :— . 

Four  ivory  points,  charged  with  vaccine  lymph,  were  placed  in 
the  hood,  and  subjected,  during  twenty-four  hours,  to  the  influence 
of  the  gases  evolved  from  one  ounce  of  bleaching  powder  decom- 
posed by  acid.  With  these  points  I  successfully  re-vaccinated  two 
persons.  The  other  points  failed.  Six  charged  points  were  next 
exposed  to  the  gases  evolved  from  two  ounces  of  chloride  of  lime 
per  16^  cubic  feet ;  but  attempts  to  vaccinate  with  these  points 
proved  unsuccessful. 

The  results  of  these  experiments  show  that  bacteria  and  the 
contagious  particles  of  vaccine  lymph  resist,  when  protected  by  an 
extremely  thin  film  of  solid  or  semi-solid  matter,  the  action  of 
chlorine  and  sulphurous  acid  gases  applied  to  them  in  larger  quan- 
tities than  are  usually  employed  in  disinfection.  The  filtered  meat^ 
juice  used  in  these  experiments  contained  only  Bye  grains  of  solid 
matter  per  ounce  of  480  grains — less  than  one  per  cent  The 
object  glasses  were  dipped  in  this  liquid,  and  many  of  them  allowed 
to  drain  before  being  subjected  to  experiment.  We  may  readily 
conceive,  then,  how  extremely  thin  the  film  was  that  separated  the 
bacteria  from  the  gases  set  free  in  the  hood.  It  is  extremely  im- 
probable that  the  actual  contagious  particles  of  small-pox  or 
cholera,  or  similar  diseases,  are  ever  detached  from  the  serum  and 
other  matter  with  which  they  associated  when  thrown  off  from  the 
body.  They  are,  no  doubt,  invested  with  some  such  film  as  that 
which  protects  the  contagious  granules  in  vaccine.  If  ordinary 
gaseous  disinfection  sometimes  fails  to  destroy  the  vitality  of 
vaccine,  and  has  no  effect  on  ordinary  microzymes,  we  cannot  rely 
upon  it  as  a  means  of  destroying  the  contagiums  of  zymotic  diseases, 
which  certainly  are  near  akin,  if  not  to  bacteria,  at  least  to  the 
virus  of  vaccine.  The  results  of  the  experiments  of  Grace  Calvert 
show  that  bacteria  sustain  a  very  high  temperature  without  being 
killed ;  and,  on  the  other  hand,  Melsens,  in  the  Journal  de  Phar- 
made  et  de  Chemie  for  September,  1870,  proves  that  vaccine 
lymph  retains  its  activity  when  exposed  to  the  intense  cold  of  80 
degs.  centigrade.  The  low  forms  of  life  often  resist  influences 
which,  in  the  case  of  the  most  highly  organised  animals,  produce 
fatal  results. 

No  doubt,  chlorine,  sulphurous  acid,  and  some  others  of  the  so- 
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called^disinfectants,  destroy  bacteria  and  contagia  ;  but  in  order  to 
do  this,  they  must  be  employed  in  much  larger  quantities  than  they 
have  hitherto  been  used.  Strong  solutions  of  disinfectants,  when 
mixed  with  liquids  containing  microzymes,  kill  these  animalcules, 
and  the  germinal  matter  from  which  they  are  evolved  ;  but  gases 
appear  to  have  comparatively  little  effect  in  destroying  bacterium 
life. 

The  complete  disinfection  of  a  room  tainted  with  the  poison  of 
contagious  disease  can  only  be  accomplished  by  the  most  thorough 
cleansing.  The  paper  should  be  removed  from  the  wails,  and  the 
latter  scraped.  The  ceiling  should  be  washed  and  whitewashed, 
the  woodwork  and  floors  should  be  scoured ;  all  these  detergent 
processes  remove — probably  without  utterly  destroying  them — the 
contagious  particles.  The  old-fashioned  plan  of  simply  white- 
washing the  walls  and  ceiling  of  a  room,  and  washing  the  wood- 
work, has  much  to  commend  it,  and  it  is  infinitely  more  efficacioos 
than  gaseous  disinfection  without  liquid  applications.  If  the  white- 
wash does  not  at  once  kill  the  bacteria,  it  certainly  imprisons  them 
securely.  The  disinfection  of  the  air  of  the  room  is  best  accom- 
plished by  a  solution  of  chloride  of  lime,  carbolic  acid,  chromic 
acid,  chloralum,  &c.,  applied  in  the  form  of  spray ;  but  this  process 
is  not  likely  to  be  generally  adopted.  A  little  chlorine  may  be 
generated  in  the  room,  and  if  it  do  no  more  than  remove  a  bad 
odour,  it  will  prove  useful.  As  people  cannot  comfortably  breathe 
in  a  room  which  has  just  been  disinfected  by  sulphurous  acid,  or 
chlorine,  they  are  obliged  to  open  doors  and  windows  in  order  to 
admit  the  fresh  air.  In  this  way  the  use  of  disinfectants  is  to  be 
commended,  because  it  obliges  people  to  ventilate  their  apartments. 
If  solutions  of  disinfectants  be  applied  to  the  walls  atid  woodwork, 
they  should  be  strong  ones — say  half  a  pound  of  chloride  of  lime  to 
an  imperial  gallon  of  water. 

During  the  visitation  of  cholera  in  Leipsic  in  1866,  the  chemical 
professor,  Carus,  was  appointed  head  disinfector  of  the  town,  which 
was  divided  into  100  districts,  each  of  which  had  a  separate  inspector. 
Never  was  disinfection  more  thoroughly  carried  out.  Every  house 
in  which  cholera  appeared  was  disinfected  with  chlorine  gas.  And 
what  was  the  result?  There  had  been  thirteen  outbreaks  of 
cholera  in  Leipsic  since  the  first  appearance  of  the  disease  in 
Europe,  and  never  was  the  attack  so  severe  as  in  the  year  1 866, 
when  disinfection  was  carried  out  in  so  careful  a  manner*  It  was 
the  same  in  Stettin  and  Eriurth,  where  disinfection  was  carried  out 
under  the  orders  of  the  Government,  and  by  a  staff  such  as  we 
could  not  have  in  this  country. 
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THE  PUBLIC  HEALTH  (IRELAND)  ACT,  1874. 
37  &  38  Vict.,  Cap.  93. 
An  Act  to  amend  the  Law  relating  to  Public  Health  in  Ireland. 

[7M  August,  1874.] 


Be  it  enacted  by  the  Queen's  most  excellent  Majesty,  by  and  with 
the  advice  and  consent  of  the  Lords  Spiritual  and  Temporal,  and 
Commons,  in  this  present  Parliament  assembled,  and  by  the  authority 
of  the  same,' as  follows  : — 

Preliminary. 

1.  This  act  may  be  cited  for  all  purposes  as  '^The  Public  Health  Short  title. 
(Ireland)  Act,  1874." 

Sanitary  A  uth orities. 

2.  From  and  after  the  passing  of  this  act  Ireland  shall  be  divided 
into  sanitary  districts,  to  be  called  respectively — 

(1.)  Urban  sanitary  districts;  and 


Urban  and  Rural 

Sanitary 

Dlstrictt. 


(2).  Rural  sanitary  districts  ; 
ch  u 


and  such  urban  and  rural  sanitary  districts  shall  respectively  be  sub- 
ject to  the  jurisdiction  of  local  authorities,  in  this  act  called  urban 
sanitary  authorities  and  rural  sanitary  authorities,  invested  with  the 
dowers  in  this  act  mentioned. 

3.  Urban  sanitary  districts  shall  consist  of  the  places  in  that  behalf 
mentioned  in  the  first  column  of  the  table  in  this  section  contained, 
and  urban  sanitary  authorities  shall  be  the  several  bodies  of  persons 
specified  in  the  second  column  of  the  said  table  in  relation  to  the  said 
places  respectively. 

Table  above  referred  to. 


Description 
of  UrlMui 
Sanitary  Dla- 
tricts  and 
Urban  Sani- 
tary AatboritlM. 


Urban  Sanitary  District. 


Urban  Sanitary  Authority. 


The  City  of  Dublin 


Towns  corporate,  with  exception  of  Dublin     .       .       • 

Towns,  the  population  of  which  according  to  the  last 
Parliamentary  Census  exceeds  six  thousand,  haying 
CommiaBloners  appointed  by  Tlrtue  of  an  act  made  in 
the  ninth  year  of  the  reign  of  George  the  Fourth, 
intituled  **  An  Act  to  make  proTlslon  for  the  lighting, 
'*  cleansing,  and  watching  of  cities  and  towns  cor- 
"porate  and  market  towns  in  Ireland  in  certain 
"cases.*' 

Town*,  the  population  of  which  according  to  the  last 
Parliamentary  Census  exceeds  six  thousand,  having 
Municipal  CommLsaloners  under  8  and  4  Vid.,  c. 
108. 

Towns,  the  population- of  which  according  to  the  last 
Parliamentary  Census  exceeds  six  thousand,  having 
Town  Commissioners  imder  the  Towns  Improvement 
(Ireland)  Act,  1861  (17  and  18  Vict.,  c  103;. 

Towns  or  townships  having  Commissioners  under  Local 
Acta 


The  Right  Honourable  the  Lord  Mayor, 
Aldermen,  and  Burgesses  acting  by 
the  To¥m  Council. 

The  Mayor,  Aldermen,  and  Borgessea 
acting  by  the  Town  CounciL 

The  Commlasionera. 


The  Municipal  Commiisioners. 


The  Town  Commiikioners. 


The  Tuwn  or  Township  Commisslonera. 
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DMcription 
of  Raral 
Sanitary  Dis- 
iiicta  and 
Raral  Sanitary 
Authorities. 


Power'to  alter 

Sinittry 

UUtricts. 


Flrat  BfeeUng 
of  Sanitary 
Autburicy. 


Powers  and 
Duties  of 
Sanitary 
Authority. 


4.  The  area  of  every  poor  law  union,  with  the  exception  of  thoie 
portions  (if  any)  of  the  area  which  are  included  in  urban  lanitary 
districts,  shall  form  a  rural  sanitary  district,  and  the  guardians  of  the 
union  shall,  as  such,  be  the  rural  sanitary  authority  of  such  districi, 
subject  to  the  following  conditions  ;  that  is  to  say— > 

( i . )  No  elective  guardian  of  any  electoral  dirision  belonging  to 
such  union,and  forming  or  being  wholly  included  within  an  urban 
sanitary  district,  shall  nctor  vote  in  any  case  in  which  gnardiaoa 
of  such  union  act  or  vote  in  their  capacity  of  members  of  the 
rural  sanitary  authority. 

(2.^  Where  part  of  an  electoral  division  belonging  to  a  union 
forms  or  is  situated  in  an  urban  sanitary  district,  the  Local 
Government  Board  may,  by  order,  divide  such  electoral  divi- 
sion  into  separate  wards  and  determine  the  number  of  guardians 
to  be  elected  by  such  wards  respectively,  in  such  manner  as  to 
provide  for  the  due  representation  of  the  part  of  the  electoral 
division  lying  within  the  rural  sanitary  district ;  but  until  sneh 
order  has  been  made  the  guardian  or  guardians  of  sneh  elec- 
toral division  may  act  and  vote  as  members  of  the  mral  sani- 
tary authority  in  the  same  manner  as  if  no  part  of  such  elec- 
toral division  formed  part  of  or  was  situated  in  an  urban  sani- 
tary district  ; 

(3.)  An  ex-officio  guardian  resident  in  any  electoral  division,  or 
part  thereof,  belonging  to  such  union  which  forms  or  is  situated 
in  an  urban  sanitary  district  shall  not  act  or  vote  in  any  case 
in  which  guardians  of  such  union  act  or  vote  in  their  capacity 
of  members  of  the  rural  sanitary  authority,  unless  he  is  the 
owner  or  occupier  of  property  situated  in  the  rural  sanitary 
district  of  a  value  sufficient  to  qualify  him  as  an  elective  guar- 
dian  for  the  union. 

5.  The  Local  Government  Board  shall  have  power,  by  provisional 
order,  to  separate  from  a  rural  sanitary  district  any  town  or  district 
wholly  situate  therein,  the  population  of  which  according  to  the  then 
last  parliamentary  census  exceeds  six  thousand,  and  to  constitute  it 
an  urban  sanitary  district,  or  to  include  it  in  any  adjoining  urban 
sanitary  district,  subject  as  such  to  all  the  provisions  of  this  act 
affecting  urban  sanitary  districts ;  and  the  said  board  shall  likewise 
have  power  by  provisional  order  to  add  any  town  or  township  hereby 
constituted  an  urban  sanitary  authority  to  the  rural  sanitary  district 
in  which  it  is  situate,  to  be  subject  thereafter  to  all  provisions  of  this 
act  affecting  rural  sanitary  districts.  No  such  provisional  order  shall 
be  made  except  upon  petition  from  such  town,  township,  or  district, 
in  accordance  with  the  provisions  of  "The  Local  Government  (Ireland) 
Act,  1871,"  as.amended  by  "The  Local  Government  Board  (Ireland) 
Act,  1872,"  with  respect  to  the  incorporation  with  or  separation  from 
any  town  of  any  district :  provided  always  that  the  said  provisions 
shall  for  such  purposes  be  read  as  if  the  expression  ''sanitary 
authority"  were  therein  substituted  for  the  expression  "governing 
body ;"  nor  shall  any  such  provisional  order  take  effect  until  confirmed 
by  parliament  in  manner  prescribed  by  the  said  provisions. 

6.  The  first  meeting  of  a  sanitary  authority  under  this  act  shall  be 
held  within  sixty  days  after  the  passing  of  this  act,  on  such  day  as 
may  be  directed  by  order  of  the  Local  Government  Board  in  each 
case. 

7.  Subject  to  the  provisions  of  this  act,  except  as  hereinafter  is 
excepted,  and  from  and  after  the  day  appointed  lor  the  first  meeting 
of  a  sanitary  authority  in  pursuance  of  this  act,  there  shall  be  trans- 
ferred and  attach  to  such  sanitary  authority,  to  the  exclusion  of  any 
other  authoritv  which  mapr  have  previously  exercised  or  been  subject 
to  the  same,  all  powers,  nght,  duties,  capacities,  liabilities,  and  obli- 
gations within  such  district  exerciseablo  or  attaching  by  and  to  the  sewer 
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aathority  under  the  Sewage  Utilusation  Acts,  and  by  and  to  the  nui- 
sance authority  under  the  Nuisances  RemovaLl  Acts,  and  by  and  to  the 
local  authority  under  the  Common  Lodging  Houses  Acts,  the  Artisans 
and  Labourers'  Dwellings  Act,  and  the  BalLehouse  Regulation  Act,  as 
the  said  acts  are  respectively  varied  or  amended  by  any  act,  or  any 
local  act,  or  any  provisional  order  in  force  within  such  district,  or  by 
and  to  any  of  the  said  authorities  under  any  of  such  acts  as  afore- 
said :  provided  always  that  in  any  urban  sanitary  district  the  urban 
sanitary  authority  shall,  subject  to  the  provisions  of  this  act,  continue 
to  act  in  execution  of  any  act  or  local  act  or  provisional  order  in  force 
within  such  district  immediately  before  the  passing  of  this  act,  and  in 
the  execution  of  which  at  such  time  the  body  by  this  act  constituted 
such  urban  authority  was  acting ;  and  provided  further,  that  in  any 
rural  sanitary  district  there  shall  be  transferred  and  attach  to  the 
rural  sanitary  authority,  to  the  exclusion  of  any  other  authority  which 
may  have  previously  exercised  or  been  subject  to  the  same,  all  powers, 
rights,  duties,  capacities,  liabilities,  and  obligations  with  respect  to 
sanitary  matters  under  any  act,  local  act,  or  provisional  order  in  force 
within  such  district,  or  any  part  of  the  same,  immediately  before  the 
passing  of  this  act ;  but,  save  as  aforesaid,  such  act,  local  act,  or  pro- 
▼isiooal  order  shall  continue  in  full  force  and  effect,  and  shall  be  car- 
ried into  execution  by  the  same  authority  and  in  the  same  manner  in 
every  respect  as  if  this  act  had  not  been  passed.  If  any  question 
arises  as  to  what  are  sanitary  matters  within  the  meaning  of  this  sec- 
tion, or  as  to  any  matter  or  thing  affected  by  this  section,  the  deter- 
mination of  the  Local  (Government  Board  on  any  such  question  shall 
be  conclusive. 

Where  the  Baths  and  Wash-houses  Acts  and  the  Labouring  Classes 
Lodging  Houses  Acts,  or  any  of  them,  are  in  force  within  the  district 
of  any  sanitary  authority,  such  authority  shall  have  all  powers, 
rights,  duties,  capacities,  liabilities,  and  obligations  in  relation  to  such 
acts  exercisable  by  or  attached  to  the  council,  town  commissioners,  or 
other  commissioners  or  persons  acting  in  the  execution  of  the  said 
acts,  or  any  of  them. 

Where  the  Baths  and  Wash-houses  Acts  are  not  in  force  within  the 
district  of  any  sanitary  authority,  such  sanitary  authority  may  adopt 
such  acts;  and  where  the  Labouring  Classes  Lodging  Houses  Acts  are 
not  in  force  within  the  district  of  any  sanitary  authority,  such 
sanitary  authority  ma^  adopt  such  acts. 

8.  under  the  provisions  of  the  Diseases  Prevention  Act  the  execu-  Powers  rBlitinf 
tion  of  all  powers  relating  to  the  treatment  of  disease,  and  the  men^^T*' 
establishment  and  maintenance  of  hospitals,  the  conveyance  of  the  Diaease 
sick,  the  disinfection  of  clothes  or  dwellings,  and  the  interment  of  the  ▼ettad  in 
dead,  created  by  the  said  act  or  any  other  act,  or  arising  out  of  any  SjJjJ^ 
order  of  the  Local  Government  Board,  shall  vest  exclusively  in  the  th?i^ioD  £ 
board  of  guardians  of  the  union  in  which  the  district  of  the  sanitary  which  tha 
authority  is  situate,  and  the  expenses  so  incurred  shall  be  charged  on  Sanitarj 

the  poor  rates  as  expenses  arising  under  the  Poor  Law  Acts  or  the  ^"i^to^ 
Memcal  Charities  Act,  as  the  case  may  be. 

9.  From  and  after  the  day  appointed  for  the  first  meeting  of  the  Transfer  of 
aanitary  authority  of  a  sanitary  district,  in  pursuance  of  this  act,  all  ?*KJ^  ** 
such  property,  real  and  personal,  including  all  interest,  easements,  AvuhorUf, 
and  rights  in,  to,  and  out  of  property,  real  and  personal  (including  and  effect*of 
things  m  action),  as  belongs  to  or  is  vested  in,  or  would  but  for  this  transfer  of 
act  have  belonged  to  or  been  vested  in,  any  authority,  whose  powers,  SjE!?' 
rights,  duties,  capacities,  liabilities,  and  obligations  are  transferred  to 

the  sanitary  authority,  shall,  so  far  as  such  property  is  applicable  to 
and  for  the  purposes  of  any  such  powers,  rights,  duties,  liabilities, 
capacities,  or  obligations,  pass  to  and  vest  in  the  sanitary  authority, 
subject  to  all  debts,  liabiUties,  and  obligations  exclusively  affecting 
the  property  so  transferred ;  and  where  any  debts,  liabilities,  or  obliga- 
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tions  affect  snch  propert7  together  with  other  property,  then  anbject 
only  to  snch  part  of  snch  debts,  liabilities,  and  obligations  as  shall 
bear  to  the  whole  amount  of  snch  debts,  liabilities,  and  obligations  the 
proportion  which  the  property  so  transferred  bears  to  the  whole 
property  affected  by  such  debts,  liabilities,  and  obligations. 

All  debts,  liabilities,  and  obligations  subject  to  which  any  snch 
property  has  been  transferred,  or  which  preriously  to  such  transfer 
were  incurred  by  the  authority  whose  powers,  rights,  duties,  liabilities, 
capacities,  and  obligations  are  so  transferred  in  the  exercise  of  such 
powers  and  rights,  or  in  the  discharge  of  such  duties,  or  by  reason  of 
such  liabilities  and  obligations,  may  be  enforced  against  the  sanitary 
authority  to  the  same  extent  and  in  the  same  manner  as  they  might 
have  been  enforced  against  the  authority  from  which  such  transfer  has 
taken  place  ;  and  such  last>mentioned  authority  shall  be  deemed  to  be 
discharged  from  such  debts,  liabilities,  and  obligations. 

All  property  by  this  section  transferred  to  a  sanitary  authority  shall 
be  held  by  it  upon  trust  for  the  district  or  several  places  respectively 
within  ifs  jurisdiction  to  which  such  property  belonged,  or  for  the 
benefit  of  which  such  property  was  hold  previously  to  its  transfer. 

10.  Every  medical  officer  of  a  dispensary  district  shall  be  a  sanitary 
officer  for  such  district,  or  for  snch  part  thereof  as  he  shall  personally 
be  in  charge  of,  with  such  additional  salary  as  the  sanitary  anthority 
thereof  ma;y  determine,  with  the  approval  of  the  Local  Government 
Board  ;  and  every  sanitary  authority,  whether  urban  or  rural,  shall 
appoint  such  other  sanitary  officers,  including  a  medical  superinten- 
dent officer  of  health  when  deemed  necessary,  as  the  Local  Govern- 
ment Boar<1  shall  in  each  case  direct,  with  such  salaries  or  additional 
salaries  as  the  said  sanitary  authority  shall  determine,  with  the 
approval  of  the  Local  Government  Board ;  and  the  said  board  shall 
assign  to  the  dispensary  medical  officers,  and  to  the  other  sanitary 
officers,  if  any,  and  to  the  medical  superintendent  officer  of  health,  if 
such  an  officer  be  appointed  for  the  sanitary  district,  their  respective 
duties  and  functions  in  the  discovery  or  inspection  or  removal  of 
nuisances,  in  the  supply  of  pure  water,  in  the  making  or  repairing  of 
sewers  and  drains,  or  in  generally  superintending  the  execution  of  the 
sanitary  laws  within  the  district. 

Every  such  salary  or  additional  salary  so  cletermined  or  approved 
shall  be  payable  from  such  local  fund  as  the  Local  Government  Board 
shall  indicate  as  properly  chargeable  therewith,  and  such  part  thereof 
as  Parliament  shall  from  time  to  time  determine  shall  be  recouped  to  such 
local  fund  out  of  moneys  to  be  voted  by  Parliament ;  and  the  Local 
Government  Board  shall  have  the  same  powers  with  regard  to  the 
qualification,  appointment,  duties,  regulation  of  salary,  and  tenure  of 
office  of  every  sanitary  officer  as  they  have  in  the  case  of  the  medical 
officer  of  a  dispensary  district :  provided,  with  regard  to  salaries  or 
additional  salaries,  whereof  any  portion  is  to  be  recouped  to  any  local 
fund  from  moneys  voted  by  Parliament,  the  amount  of  any  new  salary, 
and  the  proportion  between  any  existing  salary  and  the  addition 
thereto,  shall  be  regulated  according  to  a  scale  to  be  approved  by  the 
Commissioners  of  her  Majesty's  Treasury. 

11.  Inspectors  of  the  Local  Government  Board  may  attend  any 
meetings  of  sanitary  authorities,  or  of  committees  of  sanitary  antho- 
rities,  durin;;  the  transaction  of  business  arising  under  any  of  the  pro- 
visions  of  the  sanitary  acts  ;  and  such  inspectors  shall,  for  the  purposes 
of  any  inquiry  directed  by  the  said  Local  Government  Board,  in  rela- 
tion to  witnesses  and  their  examination,  the  production  of  papeni  and 
accounts,  the  inspection  of  places  and  matters  required  to  be  inspected, 
have  for  the  purposes  of  the  Sanitary  Acts  or  Burial  Grounds  Acts,  or 
any  of  the  said  acts,  similar  powers  to  those  which  inspectors  have 
under  the  Poor  Law  Acts  and  under  the  Medical  Charities  Act  for  the 
purposes  of  those  acts. 
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IS.  All  expenses  incnrred  or  payable  by  an  urban  sanitary  antho-  Expensei  of 
rity  under  the  Sanitary  Acts  shall,  notwithstanding  anything  in  the  q^^ 
said  acts  or  any  of  them  to  the  contrary,  be  defrayed  as  follows ;  that  Aathority. 
is  to  say, 

(1.5  In  the  case  of  the  council  of  a  borough,  out  of  the  borough 

fund  or  borough  rate  : 
(2.)  In  the  case  of  an  urban  sanitary  authority  being  commis- 
sioners under  any  of  the  acts  specified  in  the  first  column  of 
the  table  contained  in  section  three  or  of  any  local  act,  out 
of  any  rate  leviable  by  them  as  such  commissioners  throughout 
the  whole  of  their  district : 
Provided  that  where  an  urban  sanitary  authority  had,  before  the 
passing  of  this  act,  power  to  lery  throughout  the  whole  of  its  district 
a  rate  or  rates  for  paving,  sewering,  or  other  sanitary  purposes,  all 
expenses  incurred  by  such  authority  in  the  performance  of  its  duties 
under  the  Sanitary  Acts  shall  be  defrayed  out  of  such  rate  or  rates, 
except  where  at  the  time  of  the  passing  of  this  act  any  such  expenses 
were  chargeable  upon  the  borough  fund  or  borough  rate,  in  which 
case  such  expenses  shall  continue  so  chargeable  :  provided  also,  that 
if  application  be  made  to  the  Local  Goyeroment  Board,  whereby  it 
shall  be  alleged  that  it  would  be  inequitable  or  inconyenient  in  the 
district  of  any  urban  sanitary  authority  that  the  said  expenses  should 
be  borne  as  last  aforesaid,  the  said  board  may,  after  inquiry,  by  a 
provisional  order,  alter  the  incidence  of  such  charge  in  respect  of  the 
whole  or  some  of  the  expenditure  referred  to,  as  to  them  shall  appear 
to  be  fair  and  equitable.  ^  . 

13.  The  expenses  incurred  by  a  rural  sanitary  authority  under  the  R^^f^  ^ 
Sanitary  Acts  shall  be  divided  into  general  expenses  and  special  ex-  Sanitary 
penses.  aotbority. 

General  expenses,  other  than  those  chargeable  upon  owners  and 
occupiers  under  the  Sanitary  Acts,  shall  be  the  expenses  of  the 
establishment  and  officers  of  the  sanitary  authority,  and  all  other  ex- 
penses not  determined  by  this  act  or  the  order  of  the  Local  Govern* 
ment  Board  to  be  specifJ  expenses. 

Special  expenses  shall  be  the  expenses  of  the  construction,  mainte- 
nance, and  cleansing  of  sewers  in  any  contributory  place  within  the 
district,  the  providing  a  supply  of  water  to  any  such  place,  the  pro- 
viding, repairing,  and  cleansing  public  wells,  the  lighting  where  duly 
authorized,  the  charges  or  expenses  arising  out  of  or  incidental  to  the 
possession  of  property  transferred  to  the  rural  sanitary  authority  in 
trust  for  any  district  or  contributory  place,  and  all  other  expenses 
incurred  or  payable  by  the  sanitary  authority  in  or  rn  respect  of  any 
contributory  place  within  the  district,  and  determined  by  the  order  of 
the  Local  Government  Board  to  be  special  expenses. 

When  the  rural  sanitary  authority  makes  any  sewers  or  provides 
any  water  supply  or  executes  any  other  work  under  the  Sanitary  Acts 
for  the  common  benefit  of  any  two  or  more  contributory  places  within 
its  district,  it  may  apportion  the  expense  of  constructing  any  such 
work  and  of  maintaining  the  same,  in  such  proportions  as  it  thinks  just, 
between  such  contributory  places  ;  and  any  expense  so  apportioned  to 
any  such  contributory  place  shall  be  deemed  to  be  special  expenses 
legally  incurred  in  respect  of  such  contributory  place. 

Ten  or  more  ratepayers,  or  any  number  of  persons  liable  to  be 
rated  to  one-fifth  part  of  the  whole  rate,  of  any  contributory  place,  if 
aggrieved  by  any  such  apportionment,  may  send  or  deliver  a  memorial 
to  the  Local  Government  Board,  stating  their  grounds  of  complaint, 
and  the  said  board  may,  after  due  inquiry,  make  such  order  in  the 
matter  as  to  it  may  seem  equitable,  and  the  order  so  made  shall  be 
binding  and  conclusive  upon  all  parties  concerned. 

General  expenses  shall  be  payable  out  of  a  common  fund  to  be  raised 
out  of  the  poor  rate  of  the  electoral  divisions  or  parts  thereof  in  the 
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district,  according  to  the  rateable  value  of  each  electoral  diTinon  or 
part  thereof,  in  manner  hereinafter  mentioned. 

Special  expenses  shall  be  a  separate  charge  on  some  contributory 
place  or  places. 

The  following  areas  situated  in  a  rural  sanitary  district  shall  be 
contributory  plfu;es  for  the  purposes  of  this  act ;  that  is  to  say, 

SI.)  The  dispensary  district : 
2.)  The  electoral  division : 
(3.)  The  townland  : 
Provided  that  the  Local  Government  Board  shall  have  power  to  de- 
termine on  what  area  of  charge  being  a  contributory  place,  or  consist- 
ing of  contributory  places,  any  special  expenses  shall  be  chax^geable, 
whether  incurred  after  the  passing  of  this  act  or  still  due  in  respect  of 
works  executed  before  the  passing  of  this  act. 

14.  For  the  purpose  of  obtaining  payment  for  special  expenses 
from  the  several  contributory  places  within  its  district,  the  board  of 

fuardians,  being  the  rural  sanitary  authority,  shall  levy  the  tame 
y  a  special  poundage  rate,  to  be  added  to  the  poor  rate  on  such  con* 
tributory  places  and  to  be  collected  therewith  by  the  coUectors  of  the 
poor  rate  and  lodged  to  the  credit  of  the  guardians  with  the  treasurer 
of  the  union ;  and  the  expenditure  thereof  shall  be  brought  to  account 
in  such  form  and  manner  as  the  Local  Qovemment  Board  shall  from 
time  to  time  by  any  general  order  direct ;  and  if  not  otherwise  directed 
bv  such  general  order,  the  sums  levied  by  such  special  poundage  and 
placed  to  the  credit  of  the  board  of  guardians  shall  be  applied  by  them 
in  discharge  of  the  special  expenses  incurred  as  aforesaid  on  aooount 
of  such  contributory  places  respectively. 

16.  Every  sanitary  authority  being  a  port  nuisance  authority  under 
the  provisions  of  an  act  passed  in  the  thirty-seventh  year  of  her 
Majesty,  entitled  "  An  Act  to  amend  the  Sanitary  Act,  1866,  ao  far 
as  the  same  relates  to  the  nuisance  authorities  of  ports  in  Ireland,** 
shall,  with  the  consent  in  writing  of  the  Local  Government  Board,  be 
empowered  to  purchase,  hire,  or  erect  any  building  either  within  or 
without  the  district  of  such  sanitary  authority  for  the  purpose  of  an 
hospital  for  the  reception  and  treatment  of  persons  anected  by  dan- 
gerous contagious  disease,  or  to  purchase  land  either  within  or  with- 
out such  district  for  the  purpose  of  erecting  the  same,  and  for  these 
purposes  the  Lands  Clauses  Acts  are  incorporated  herewith  :  Pro- 
vided always,  that  for  the  purposes  of  such  incorporation  tlie  terms 
**  special  act"  and  *' promoters  of  the  undertaking'  in  the  Lands 
Clauses  Acts  shall  be  construed  to  mean  respecti?eTy  the  consent  in 
writing  of  the  Local  Government  Board,  and  any  sanitary  authority 
being  such  a  port  nuisance  authority  as  aforesaid. 

16.  Whereas  by  the  Burial  Grounds  (Ireland)  Act,  1856,  section 
eighteen,  it  is  provided  that  the  Lands  Clauses  Consolidation  Act, 
1^5,  excepting,  among  other  provisions,  the  provisions  of  that  act 
'^  with  respect  to  the  purchase  and  taking  of  lands  otherwise  than  by 
agreement,"  shall  be  incorporated  with  the  said  act,  and  it  is  expe- 
dient that  those  provisions  of  the  Lands  Clauses  Acts  should  be  in- 
corporated with  the  said  Burial  Grounds  Act :  Be  it  enacted,  that  from 
and  after  the  passing  of  this  act  the  provisions  of  the  Lands  Clauses 
Acts  '*with  respect  to  the  purchase  and  taking  of  lands  otherwise 
than  by  agreement"  shall  be  incorporated  with  the  said  acts,  and  they 
are  hereby  incorporated  therewith. 

Provided  always,  that  before  patting  in  force  any  of  the  powers  of 
the  Lands  Clauses  Acts  with  respect  to  the  purchase  of  lands  other- 
wise than  by  agreement,  any  burial  board  snail  do  all  acts,  matters, 
and  things,  and  proceed  in  manner  prescribed  by  section  four  of  the 
Local  Government  (Ireland)  Act,  1871,  in  like  manner  in  every  re- 
spect as  if  such  burial  board  were  a  governing  body  desirinff  to  put 
the  said  provisions  of  the  Lands  Clauses  Acts  in  force;  and  for  such 


37  and  38  Vict.  c.  93.  337 

purposes  the  said  section  four  is  incorporated  herewith,  and  for  the 
purposes  of  such  incorporation  the  terms  "goyeming  body*'  and 
**  Chief  Secretary  *  in  the  said  section  shall  be  construed  to  mean  re- 
spectirely  **  burial  board*'  and  "  Local  Government  Board." 

17.  No  justice  of  the  peace  shall  be  deemed  incapable  of  acting  as  Jostloa  not 
such  in  cases  under  the  Burial  Grounds  Acts  by  reason  of  his  being  J^^^^^ 
a  member  of  any  body  thereby  declared  to  be  the  burial  board  to  exe-  ^derBuSia 
cute  the  said  acts,  or  by  reason  of  his  being  a  contributor  or  liable  Oroonds  Aett 
to  contribute  to  any  rate  or  fund  out  of  which  it  is  by  the  said  acts  ^  being 
provided  that  all  charges  and  expenses  incurred  in  the  execution  of  B^JJJj^BMvd 
the  said  acts,  and  not  recovered  as  thereby  provided,  shall  be  de- or  Uatile  to 
frayed.  Rate. 

18.  When  and  so  often  as  representation  with  reference  to  a  burial  {j^j^**^ 

S'ound  or  burials  shall  have  been  made  to  the  Local  Government  ^^^20 
oard  under  the  fifth  section  of  the  Burial  Grounds  (Ireland)  Act,  yio.,  0.  98. 
1856,  and  the  Local  Government  Board  (Ireland)  Act,  1872,  inquiry 
may  be  directed  by  the  Local  Government  Board  in  the  place  or  dis- 
trict referred  to  therein,  or  otherwise,  as  may  be  thought  fit,  as  to  the 
genuineness  of  such  representation,  and  in  respect  of  Uie  several  mat- 
ters relating  thereto,  after  notice  shall  have  been  given  as  provided  by 
said  act,  and  of  the  time,  place,  and  subject  of  the  inquiry ;  and  it 
■hall  be  lawful  for  one  of  the  inspectors  of  the  said  board,  or  other 
person  appointed  in  that  behalf  by  the  board,  to  hold  such  inquiry ; 
and  for  the  purposes  of  such  and  all  other  inquiries  which  the  said 
board  shall  see  fit  to  direct,  the  several  inspectors,  or  other  persons 
appointed  by  the  board,  shall  have  all  and  every  the  powers  and 
authorities  vested  in  or  conferred  on  poor  law  inspectors  by  the  nine- 
teenth section  of  the  act  of  the  tenth  and  eleventn  years  of  the  reign 
of  her  present  Majesty,  chapter  ninety ;  and  upon  receipt  of  the  re- 
port of  such  inspector  or  other  person  as  to  the  result  of  such  inquiry, 
and  of  the  evidence  taken  thereon,  it  shall  be  lawful  for  the  said 
board  to  take  the  same  and  the  matter  of  such  representation  into  con- 
sideration, and  to  make  such  order  in  relation  thereto  as  to  them  may 
seem  meet. 

The  twentieth  section  of  the  act  of  the  tenth  and  eleventh  years  of 
the  reign  of  her  present  Majesty,  chapter  ninety,  is  hereby  incorpo- 
rated with  this  section. 

Union  of  Districts. 

19.  Where  it  appears  to  the  Local  Government  Board,  on  the  appli-  Formation 
cation  of  the  sanitary  authorities  of  anjr  sanitary  districts,  or  of  any  ^^SS^ 
of  such  authorities,  and  after  due  inquiry,  that  it  would  be  for  the  '^^"^ 
advantage  of  such  sanitary  districts,  or  any  of  them,  or  any  parts 
thereof,  or  of  any  contributory  places  in  any  rural  sanitary  district  or 
districts,  to  be  formed  into  a  united  district  for  all  or  any  of  the  pur- 
poses following ;  that  is  to  say, 

(1.)  The  procuring  a  common  supply  of  water;  or 
{2.)  The  making  a  main  sewer  or  carrying  into  e£fect  a  system  of 
sewerage  for  the  use  of  all  such  districts  or  contributory  places ; 
or 
(3.)  For  any  other  purposes  of  the  Sanitary  Acts  or  Burial 
Grounds  Acts,  or  of  any  of  the  said  acts, 
the  said  Local  Government  Board  may,  by  provisional  order,  form 
such  districts  or  contributory  places  into  a  united  district. 

20.  The  following  enactments  shall  take  effect  in  relation  to  making  Sfodeif 

a  provisional  order  forming  a  united  district ;  that  is  to  say,  'S2*?*i.  ^"**** 

(1.)  Notice  of  the  provisional  order  shall  be  published  in  some  *'**'»®' 
newspaper  circulating  in  the  district  to  which  it  relates,  and  in 
such  otner  manner  as  the  Local  Government   Board  may 
direct: 
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(2.)  All  costfl,  charges,  and  expeDses  of  and  incidental  to  the  for- 
mation of  a  unit^  district  shall,  in  the  event  of  the  nnited  dis- 
trict being  formed,  be  a  first  charge  on  the  rates  leriable  in  the 
united  district  in  pursuance  of  this  act : 
(3.)  The  making  of  a  provisional  order  shall  be  prima  Jade  evi- 
dence that  all  the  requirements  of  this  act  in  respect  of  pro- 
ceedings required  to  be  taken  previously  to  the  making  of  such 
provisional  order  have  been  complied  with. 
OoTernlof  21.  The  governing  body  of  a  united  district  shall  be  a  joint  board 

Bodjnwr  Unltad  consisting  of  such  ex-officio  members  and  of  such  number  of  elective 
members  as  the  Local  Government  Board  may,  by  the  provisional 
order  forming  the  district,  determine. 

A  joint  board  shall  be  a  body  corporate  by  such  name  as  may 
be  determined  by  the  provisional  order,  having  a  perpetual  succession 
and  a  common  seal,  with  power  to  acquire  and  hold  lands  for  the 
purposes  of  its  constitution  without  any  licence  in  mortmain. 

No  act  or  proceeding  of  a  joint  board  shall  be  questioned  on  account 
of  any  vacancy  or  vacancies  therein. 

No  defect  in  the  qualification  or  election  of  any  person  or  persons 
acting  as  a  member  or  members  of  a  joint  board  shall  be  deemed  to 
vitiate  any  proceedings  of  such  board  in  which  he  or  they  has  or  have 
taken  part. 

Any  minute  made  of  proceedings  at  a  meeting  of  a  joint  board,  if 
signed  either  at  the  meeting  at  which  such  proceedings  took  place  or 
at  the  next  ensuing  meeting  by  any  person  purporting  for  the  time 
being  to  be  the  chairman  of  the  board,  shall  be  receivable  in  evidence 
of  such  proceedings  in  all  legal  proceedings,  without  further  proof; 
and  until  the  contrary  is  proved  every  meeting  of  a  joint  board  where 
minutes  have  been  so  made  of  the  proceedings  shall  be  deemed  to 
have  been  duly  convened  and  held,  and  all  the  members  thereof  to 
have  been  duly  qualified. 

No  member  of  a  joint  board  by  being  party  to  or  executing  in  his 
capacity  of  member  any  contract  or  other  instrument  on  behalf  of  the 
board,  or  otherwise  exercising  any  of  the  powers  given  to  the  board, 
shall  be  subject  individually  to  any  action,  suit,  trial,  prosecution, 
or  other  legal  proceeding ;  and  a  joint  board  may  apply  any  moneys  from 
time  to  time  coming  into  its  hands  for  the  purpose  of  paying  any 
costs  of  legal  proceedings  or  damages  it  may  incur  in  the  exercise  of 
the  powers  granted  to  it :  provided  that  nothing  in  this  section  shall 
exempt  any  member  of  a  joint  board  from  liability  to  be  surcharged 
with  the  amount  of  any  payment  which  may  be  disallowed  by  the 
auditor  in  the  accounts  of  such  joint  board,  and  which  such  member 
authorized  or  joined  in  authorizing. 

22.  The  provisional  order  forming  a  united  district  under  this  act 
shall  define  the  purposes  for  which  such  united  district  is  formed,  and 
the  powers,  rights,  daties,  capacities,  liabilities,  and  obligations  under 
the  Sanitary  Acts  which  the  joint  board  is  authorized  to  exercise  or 
perform  or  is  made  subject  to,  and  shall  contain  regulations  as  to  the 
qualification  and  mode  of  election  of  elective  members  of  the  joiotboard, 
as  to  their  continuance  inofficc,as  to  casual  vacancies  in  the  joint  board, 
as  to  its  meetings  and  ofilicers,  and  any  other  matter  or  thing,  includ- 
ing the  adjustment  of  present  and  future  liabilities  and  property  with 
respect  to  which  the  Local  Government  Board  may  think  fit  to  make 
any  regulations  for  the  better  carrying  into  effect  the  provisions  of 
this  act  with  respect  to  united  districts. 

Upon  the  constitution  of  a  joint  board  the  sanitary  authorities 
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iubject  to  any  liabilities  or  obligations  which  the  joint 
is  authorized  to  exercise  or  perform  or  is  made  subject  to ;  neverthe- 
less the  said  joint  board  may  delegate  to  the  sanitary  authority  of  any 
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component  district  the  exercise  of  anj  of  its  powers  for  the  performance 
of  any  of  its  duties,  with  the  approval  of  the  Local  GoTemment 
Board. 

23.  An7  expenses  incurred  bj  a  joint  board  in  pursuance  of  this  Ezpeniea 
act,  unless  otherwise  determined  by  the  provisional  order,  shall  be  }°f 'I'JJ^jT 
defrayed  out  of  a  common  fund  to  be  contributed  by  the  component  how  to  be  ' 
districts  or  contributory  places,  in  proportion  to  the  rateable  value  of  defrayed, 
the  property  in  each  district  or  contributory  place,  such  value  to  be 
ascertained  according  to  the  valuation  list  in  force  for  the  time 

being. 

A  joint  board  may  borrow  and  take  up  at  interest  on  the  credit 
of  such  common  fund  an^  sums  of  money  necessary  for  defray- 
ing any  such  expenses,  subject  to  the  regulations  of  the  Local  Govern- 
ment (Ireland)  Act,  1871,  with  respect  to  borrowing  under  that  act, 
as  the  same  are  amended  by  this  act. 

24.  For  the  purpose  of  obtaining  payment  from  component  districts  Payment  of 
of  the  sums  to  be  contributed  by  them,  the  joint  board  shall  issue  its  JJ jojjj***®"' 
precept  to  the  sanitary  authority  of  each  component  district  stating  the  Board. 
8um  to  be  contributed  ^by  it  and  requiring  such  authority,  within 

a  time  limited  by  the  precept,  to  pay  the  sums  therein  mentioned  to 
the  joint  board  or  to  such  person  as  the  joint  board  may  direct. 

Ajiy  sum  mentioned  in  a  precept  addressed  by  a  joint  board  to  a 
sanitary  authority  as  aforesaid  shall  be  a  debt  due  from  it,  and  may 
be  recovered  accordingly  ;  such  contribution,  in  the  case  of  a  rural 
sanitary  authority,  being  deemed  to  be  general  expenses. 

For  the  purpose  of  obtaining  payment  from  contributoir  places  of 
the  sums  to  be  contributed  by  them,  ihe  joint  board  shall  have  the 
same  powers  of  issuing  precepts  and  of  recovering  the  amounts  named 
therein  as  if  such  contributory  places  formed  a  rural  sanitary 
district,  and  the  joint  board  were  the  sanitary  authority  thereof. 

25.  A  sanitary  authority  unto  whose  district  the  district  of  another  JftubiiSBnt 
sanitary  authority  is  subjacent  may,  by  agreement  with  the  last^  diftrict  for 
mentioned  authority,  and  with  the  sanction  of  the  Local  Government  oatfall  of 
Board  given  on  the  application  of  ihe  first'Uamed  authority,  after  public  2lf'**^ft- 
inquiry,  if  the  said  Local  Government  Board  think  such  inquiry  ^*^^* 
necessary,   cause  the  sewers  of  its  district  to  communicate  for  the 
purpose  of  outfall  with  the  sewers  of  the  subjacent  district,  and  for 

the  purpose  of  reception,  disinfection,  distribution,  and  disposal  of 
the  sewage  of  such  first-named  authority  by  the  authority  of  the  sub- 
jacent district,  or  for  all,  any,  or  either  of  those  purposes,  upon  such 
terms  as  to  payment  or  otherwise,  in  such  manner  as  to  making  and 
maintaining  the  outfall,  and  with  and  subject  to  such  conditions, 
precautions,  and  restrictions  as  shall  be  agreed  upon  between  the 
sanitary  authorities,  or  in  case  of  dispute  shall  be  settled  by  the  Local 
€k>vemment  Board :  provided  that  so  far  as  practicable  storm  waters 
shall  be  prevented  from  flowing  from  the  sewers  of  the  higher  into  the 
sewers  of  the  subjacent  district,  and  that  the  sewage  of  other  districts 
or  places  shall  not  be  permitted  by  the  sanitary  authority  of  the 
higher  district  to  pass  into  their  sewers  so  as  to  be  discharged  through 
such  outfall  into  the  sewers  of  the  subjacent  district  without  the  con- 
sent of  such  last- mentioned  district;  and  all  expenses  incurred  in 
pursuance  of  this  section  by  the  said  sanitary  authorities,  or  either  of 
them,  shall  be  deemed  to  be  expenses  incurred  by  them  respectively 
in  performance  of  their  duties  under  the  Sanitary  Acts,  and  be 
respectively  payable  accordingly  out  of  the  rates  out  of  which  such 
expenses  are  by  this  act  made  payable,  or  out  of  moneys  duly  bor- 
rowed on  the  credit  of  such  rates. 

Repeal  of  Acts. 

26.  The    Local    Government    Board    may,    on    the    application  Repeal  of 
of    the    sanitary  authority   of  any  district,  by    provisional   order.  Local  Acts. 
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wholly  or  partially  repeal,  alter,  or  amend  any  local  acts,  other 
than  acts  for  the  conservancy  of  rivers,  in  force  in  snch  district,  and 
not  conferring  powers  or  privileges  upon  corporations,  companies, 
undertakers,  or  individuals  for  their  own  pecuniary  benefit,  which  re- 
late to  the  same  subject  matters  as  the  Sanitary  Acts,  and  may  in  like 
manner  extend  the  provisions  of  any  such  local  act  beyond  the  boundaries 
of  the  district  comprised  therein,  or  diminish  the  area  to  which  any 
such  local  act  shall  apply. 

Provitions  as  to  the  Acquisition  of  Property ^  ffc. 

27.  Subject  to  the  provisions  of  this  act,  the  powers  of  the  Lands 
Clauses  Acts  mav,  where  the  same  may  be  put  in  force  with  respect 
to  the  taking  of  land  under  the  Sanitary  Acts,  be  applied  to  all  ease- 
ments and  rights  in,  over,  under,  or  upon  land,  whether  situated 
within  or  without  the  district  of  the  sanitary  authority. 

28.  Subject  to  the  provisions  of  this  act,  and  of  the  Sanitary  Acts, 
any  sanitary  authority  may  buy  up  any  water  mill,  dam,  or  weir 
which  interferes  with  the  proper  drainage  of  or  the  supply  of  water  to 
Its  district ;  and  may  for  the  purpose  of  supplying  its  district  with 
water  for  drinking  and  domestic  purposes  purchase  either  within  or 
without  its  district  any  land  covered  with  water,  or  any  water  or  right 
to  take  or  convey  water  ;  and  for  the  purpose  of  buying  up  any  of  the 
properties  aforesaid,  the  Lands  Clauses  Acts  shall  be  incorporated 
with  this  section :  provided  always  that  before  putting  in  force  any 
of  the  powers  of  the  Lands  Clauses  Acts  with  respect  to  the  purchase 
of  lands  otherwise  than  by  agreement  for  the  purposes  aforesaid,  a 
sanitary  authority  shall  do  all  acts,  matters,  and  ttungs,  and  proceed 
in  manner  prescribed  by  section  four  of  the  Local  Government  (Ire- 
land) Act,  1871,  in  like  manner  in  every  respect  as  would  be  neces- 
sary in  the  case  of  a  governing  body  desiring  to  put  the  said  pro- 
visions of  the  Lands  Clauses  Acts  in  force ;  and  for  such  purposes  the 
said  section  four  is  incorporated  herewith,  and  for  the  purposes  of 
such  incorporation  the  terms  *' governing  body"  and  **  Chief  Secre- 
tary" in  the  said  section  shall  be  construed  to  mean  respectively 
**-sanitary  authority"  and  "  Local  Government  Board." 

29.  Nothing  in  this  act  contained  shall  enable  any  sanitary  autho- 
rity to  injuriously  affect  the  navigation  of  any  river  or  canal,  or  to 
divert  or  diminish  any  supply  of  water  of  right  belonging  to  any  such 
river  or  canal,  or  to  injuriously  affect  the  supply,  quality,  or  fall  of 
water  contained  in  any  reservoir  or  stream,  or  any  feeders  of  such 
reservoir  or  stream  belonging  to  or  supplying  any  waterwork  es- 
tablished by  Act  of  Parliament,  or  in  cases  where  any  company  or  in- 
dividual are  entitled  for  their  own  benefit  to  the  use  of  such  reservoir 
or  stream,  or  to  the  supply  of  water  contained  in  such  feeders,  without 
the  consent  in  writing  of  the  company  or  corporation  in  whom  snch 
waterworks  may  be  vested,  or  of  the  parties  so  entitled  to  the  use  of 
such  reservoirs,  streams,  and  feeders,  and  also  of  the  owners  thereof 
in  cases  where  the  owners  and  parties  so  entitled  are  not  the  same 
person. 

30.  The  notices  which,  by  the  fourth  section  of  the  Local  Govern- 
ment (Ireland)  Act,  1871,  are  required  to  be  given  in  the  months  of 
November  and  December  may  be  given  in  the  months  of  September 
and  October,  or  of  October  and  November,  but  no  inquiry  preliminary 
to  the  provisional  order  to  which  such  notices  refer  shall  be  held  in 
either  of  such  two  last  mentioned  cases  until  the  expiration  of  one 
month  from  the  end  of  the  second  of  the  two  months  in  which  the 
notices  are  given. 

31.  Any  urban  sanitary  authority  not  heretofore  empowered  to  do  so 
may  let  temporarily,  or  for  a  term  of  years,  with  the  consent  of  the  Local 
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Government  Board,  anj  land  or  premises  which  they  may  possess,  as  rity  may  left 
and  when  they  can  conveniently  spare  the  same.  ftemSL. 

Miscellaneous. 

32.  If  any  officer  of  any  body  by  this  act  constituted  the  sanitary  Compenaa- 
anthority  of  any  district  is,  by  or  in  pursuance  of  this  act  or  of  any  t|on  to 
provisional  order  made  under  the  authority  of  this  act,  removed  from  c^t^cMet. 
his  office  or  deprived  of  the  whole  or  part  of  the  emoluments  of  his  office, 
and  is  not  employed  in  an  office  of  equal  value,  and  with  equal  privi- 
leges, by  such  sanitary  authority,  the  Local  Government  Board  may 
by  order  award  to  such  officer  such  compensation  as  the  said  board 
may  think  just ;  and  such  compensation  may  be  by  way  of  annuity 
or  otherwise,  and  shall  be  paid  by  the  authority  of  the  sanitary  district 
in  which  such  officer  held  his  office  out  of  the  rates  applicable  to  sani- 
tary pniposes  within  that  district. 

83.  Where  in  any  local  acts  the  consent,  sanction,  or  confirmation  ^lo<S?** 
of  the  Lord  Lieutenant,  the  Chief  Secretary  of  the  Lord  Lieutenant,  or  Government 
the  Privy  Council  is  required  with  respect  to  the  borrowing  of  any  Board  re- 
money,  to  the  giving  effect  to  any  bye-laws,  or  to  the  appointment  of  3j2to  ouee. 
any  officer  for  sanitary  purposes,  the  consent,  sanction,  or  contirma- 

tion  of  the  Local  Government  Board  shall,  after  the  passing  of  this 
act,  be  required  instead  of  that  of  the  authorities  above  named. 

The  consent  of  the  Local  Government  Board,  and  not  that  of  the 
Treasury,  shall  be  required  to  the  borrowing  of  money  for  the  purposes 
of  the  Baths  and  Wash-houses  Acts. 

The  powers  vested  in  or  exercisable  by  one  of  her  Majesty's  princi- 
pal Secretaries  of  State  under  the  Markets  and  Fairs  Clauses  Act, 
1847,  so  far  as  the  same  relate  to  Ireland,  are  hereby  transferred  to 
the  Local  Government  Board,  and  may  in  Ireland  be  exercised  by  the 
Local  Government  Board. 

The  approval  of  theLucal  Government  Board,  and  not  that  of  the  Lord 
Lieutenant,  shall  be  required  for  the  appointment  and  removal  of 
analysts  under  the  act  of  the  session  of  the  twenty-third  and  twenty- 
fourth  years  of  the  reign  of  her  Majesty,  chapter  eighty-four,  as 
amended  by  the  act  of  t^e  session  of  the  thirty-fifth  and  thirty- six 
years  of  the  reign  of  her  Majesty,  chapter  seventy-four. 

If  any  question  arises  as  to  what  are  sanitary  purposes  within  the 
meaning  of  this  section,  the  determination  of  the  Local  Government 
Board  on  such  question  shall  be  conclusive. 

84.  It  shall  be  lawfid  for  the  Lord  Lieutenant,  by  order  in  council,  xnuisfer  of 
at  any  time  before  the  first  day  of  January,  one  thousand  eight  hun-  powers  and 
dred  and  seventy-five,  to  direct  that  the  powers  and  duties  of  the  duiiea  of 
Board  of  Trade  under  the  **  AlJsali  Act,  18(>3,"  and  any  act  amending  ^Jj  ^^^^ 
the  same,  shall  be  transferred  to  the  Local  Government  Board  ;  and  Alkali  Act, 
from  and  after  the  date  of  such  order,  or  if  no  such  order  shall  be  1863,  to 
made,  then  from  and  after  the  said  first  day  of  January,  one  thousand  ^'^^Sj^"" 
eight  hundred  and  seventy-five,  the  powers  and  duties  of  the  Board  "      "<*"• 
of  Trade  under  the  said  acts  shall  be  transferred  to  and  be  exercisable 

and  performed  in  Ireland  by  the  Local  Government  Board  ;  and  **  the 
Local  Government  Board  for  Ireland'*  shall  be  deemed  to  be  substi- 
tuted for  the  "  Board  of  Trade"  wherever  the  latter  expression  occurs 
in  the  said  acts. 

85.  Upon  the  application  of  any  authority  from  whom  or  to  whom  Settlement 
any  powers,  rights,  duties,  capacities,  liabilities,  obligations,  and  pro-  ^iaina'out* 
perty,  or  any  of  them,  are  transferred  or  alleged  or  claimed  to  be  of  tralLfer 
transferred  in  pursuance  of  this  act,  upon  the  passing  of  this  act,  or  at  of  powers  or 
any  time  thereafter  by  the  operation  of  this  act  or  of  any  provisional  g''**??J^  ^ 
order  made  under  the  authority  of  this  act,  or  of  any  person  affected  ^oSioiitj. 
by  such  transfer,  the  Local  Government  Board  may  by  order  settle 

any  doubt  or  difference  and  adjust  any  accounts  arising  out  of  or  inci- 
dental to  such  powers,  rights,  duties,  capacities,  liabilities,  obligations. 
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or  property,  or  to  the  transfer  thereof,  and  direct  the  parties  bj  whom 
and  to  whom  any  moneys  found  to  be  due  are  to  be  paid,  and  Uie 
mode  of  raising  such  moneys ;  and  any  prorisions  contained  in  any 
order  so  made  shall  be  deemed  to  have  been  made  in  parsaance  of  and 
to  be  within  the  powers  conferred  by  this  section,  subject  to  this  pro- 
viso, that  where  any  such  order  directs  any  rate  to  be  made  or  other 
act  or  thing  to  be  done  which  the  party  required  to  make  or  do  would 
not,  apart  from  the  provisions  of  this  act,  have  been  enabled  to  make 
or  do  by  law,  such  order  shall  be  provisional  only  until  it  has  been 
confirmed  by  parliament. 

36.  Where,  under  the  directions  of  the  Local  Government  Board, 
the  chief  officer  of  police  in  any  place  institutes  proceedings  under  the 
sixteenth  section  of  the  Sanitary  Act,  1866,  he  shall  be  entitled  to 
recover  from  the  sanitary  authority  in  default  all  such  expenses  in 
and  about  such  proceedings  as  he  may  incur,  and  as  shall  not  be  paid 
by  the  party  proceeded  against :  provided  always,  that  in  the  con- 
struction of  the  said  act  as  amended  hereby,  the  term  chief  officer  of 
police  shall  mean  in  any  place  within  the  police  district  of  Dublin 
metropolis  either  of  the  commissioners  of  police  for  the  said  district, 
and  in  any  place  elsewhere  the  sub-inspector  of  the  Royal  Irish  Con- 
stabulary in  whose  district  such  place  is  situate. 

37.  When  the  Local  Government  Board  shall  have  at  any  time 
made  any  order  under  the  forty-ninth  section  of  the  Sanitary  Act, 
1866,  limiting  the  time  for  the  performance  by  any  sanitary  authority 
of  its  duty,  such  order  may  be  enforced  by  writ  of  mandamus,  not- 
withstanding the  provision  in  the  said  section  contained  for  the  per- 
formance of  the  duty  in  the  event  of  the  continued  default  of  the 
sanitary  authority. 

38.  Any  payment  to  any  member  of  a  sanitary  authority  or  burial 
board  for  acting  as  counsel,  solicitor,  attorney,  or  agent  for  such 
authority  or  board  shall  be  illegal ;  and  if  any  member  of  any  such 
authority  or  board  shall  so  act,  or  shall  accept  or  hold  any  office  or 
place  of  profit  under  such  authority  or  board  of  which  he  is  a  mem- 
ber, or  shall  in  any  manner  directly  or  indirectly  be  concerned  in  any 
bargain  or  contract  entered  into  by  or  on  behalf  of  such  authority  or 
board,  or  participate  in  the  profits  thereof,  then  and  in  every  such 
case  such  person  shall  cease  to  be  a  member  of  such  authority  or 
board,  and  his  office  as  such  shall  thereupon  become  vacant. 

39.  Every  urban  sanitary  authority  shall,  when  the  Local  Govern- 
ment Board  by  order  so  direct,  make  due  provision  for  the  proper 
cleansing  of  streets  which  such  authority  is  obliged  to  maintain  and 
repair,  the  removal  of  house  refuse  from  premises,  and  the  cleansing 
of  earth  closets,  privies,  ashpits,  and  cesspools  within  its  district. 

If  any  sanitary  authority  having  made  such  provision  fail,  without 
reasonable  excuse,  after  notice  in  writing  from  the  occupier  of  any 
house  situated  in  such  district  requiring  such  authority  to  remove  any 
house  refuse,  or  to  cleanse  any  earth-closet,  privy,  cesspool,  or  ash- 
pit belonging  to  such  house,  or  used  by  the  inmates  or  occupiers 
thereof,  to  cause  the  same  to  be  removed  or  cleansed,  as  the  case  may 
be,  within  seven  days,  the  sanitary  authority  shall  on  summary  con- 
viction be  liable  to  pay  to  the  occupier  of  such  house  a  penalty  not 
exceeding  five  shillings  for  every  day  during  which  such  default  con- 
tinues after  the  expiration  of  the  said  period  of  seven  days. 

40.  Any  sanitary  authority  may.  for  the  purpose  of  defraying  any 
costs,  charges,  and  expenses  incurred  or  to  be  incurred  by  it  in  the 
performance  of  its  duties  under  the  Sanitary  Acts,  borrow  and  take 
up  at  interest  any  sums  of  money  necessary  for  defraying  any  such 
costs,  charges,  and  expenses,  subject  to  the  regulations  in  the  Sanitary 
Acts. 

An  urban  sanitary  authority  may  borrow  and  take  up  at  interest 
such  money  on  the  credit  of  all  or  any  rates  or  rate  out  of  which  it  is 
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authorised  by  the  Sanitary  Acts  to  pay  any  expenses  incurred  by  it  for 
sanitary  purposes,  and  may  mortgage  any  such  rate  or  rates  to  the 
persons  by  or  on  behalf  of  whom  such  money  is  advanced  for  securing 
the  repayment  to  them  of  the  sums  borrowed,  with  interest  thereon. 

A  rural  sanitary  authority  may  borrow  and  take  up  at  interest  such 
money,  if  intended  to  be  applied  to  purposes  constituting  the  general 
expenses  of  such  authority,  on  the  credit  of  the  .common  fond  out  of 
which  such  expenses  are  payable,  and  if  intended  to  be  applied  to 
purposes  constituting  the  special  expenses  of  such  authority,  on  the 
credit  of  any  rate  or  rates  out  of  which  such  expenses  are  payable, 
and  may  mortgage  any  such  rate  or  rates  to  the  persons  by  or  on 
behalf  of  whom  such  money  is  advanced  for  securing  the  repayment 
to  them  of  the  sums  borrowed,  with  interest  thereon. 

The  clauses  of  the  Commissioners  Clauses  Act,  1847,  with  respect 
to  the  mortgages  to  be  executed  by  the  commissioners  shall,  so  far  as 
the  same  are  not  inconsistent  with  the  provisions  of  this  act,  be  incorpo- 
rated with  this  act ;  and  in  the  construction  of  that  act  '*  the  special  act" 
shall  mean  this  act ;  ^  the  commissioners"  shall  mean  any  authority 
authorised  to  borrow  by  this  act ;  "  the  clerk  of  the  commissioners'* 
■hall  include  any  officer  appointed  for  the  purpose  by  any  such 
authority. 

The  mortgagees  or  assignees  of  any  mortgage  made  in  pursuance  of 
this  act  may  enforce  payment  of  the  arrears  of  principal  and  interest 
due  to  them  by  the  appointment  of  a  receiver. 

41.  Where  any  sanitary  authority  or  joint  board  is  possessed  of  any  Po'J«f  <>' 
land,  works,  or  other  property  in  pursuance  and  for  the  purposes  of  monej  on 
the  Sewage  Utilization  Act,  1807,  such  authority  or  joint  board  may  credit  of 
borrow  any  moneys  on   the  credit  of  such  lands,  works,  or  other  Sew^  Land 
property,  and  may  mortgage  such  lands,  works,  or  other  property  to  •"'*  **»»»'■ 
any  person  advancing  such  moneys,  in  the  same  manner  in  all  respects 

as  if  such  sanitary  authority  or  joint  board  were  the  absolute  owner, 
both  at  law  and  in  equity,  of  the  lands,  works,  or  other  property  so 
mortgaged.  The  moneys  so  borrowed  shall  be  applied  for  purposes 
for  which  moneys  may  be  borrowed  under  the  Sanitary  Acts ;  but  it 
■hall  not  be  in  any  way  incumbent  on  the  mortgagees  to  see  to  the 
application  of  such  moneys,  nor  shall  they  be  responsible  for  any 
misapplication  thereof. 

The  powers  of  borrowing  conferred  by  this  section  shall,  where  the 
sums  borrowed  do  not  exceed  three-fourths  of  the  purchase  money  of 
■uch  lands  (but  not  otherwise),  be  deemed  to  be  dijitinct  from  and  in 
addition  to  the  general  borrowing  powers  conferred  on  a  sanitary 
authority  or  joint  board  by  the  Sanitary  Acts.  The  sanitary  authority 
or  joint  board  may  pay  out  of  any  rates  leviable  by  it  for  sanitary 
purposes  the  interest  on  any  moneys  borrowed  by  such  authority  or 
joint  board  in  pursuance  of  this  section.  Umii  of 

42.  Any  limit  imposed  on  or  in  respect  of  any  rate  by  any  local  Act  ?*''5*J*^**^ 
o*  Parliament  shall  not  apply  to  any  rate  required  to  be  levied  for  the  nSTto  apply 

?inrpose  of  defraying  any  expenses  incurred  by  a  sanitary  authority  to  expenses 
or  sanitary  purposes.  for  sanitary 

parposes. 

43.  The  Commissioners  of  Public  Works  in  Ireland  may,  with  the  Gommis- 
consentof  the  Commissioners  of  her  Majesty's  Treasury,  on  therocom-  Jjonersof 
mendation  of  the  Local  Government  Board,  make  any  loan  to  any  woriu  in 
sanitary  authority,   for  such  objects   as   the   Commissioners  of   her  Ireland 
Majesty's    Treasury  may  deem    to    be  sanitary  improvements,    in  may  lend 
pursuance  of  any  powers  of  borrowing  conferred  by  the  Sanitary  Acts,  Auth°*  u?^ 
whether  for  works  already  executed,  or  yet  to  be  executed  ;  such  loan  tecuiliy  of**** 
to  be  repaid  within  a  period  not  exceeding  thirty  or  fifty  years  as  pro-  rates. 
Tided  by  those  acts,  and  to  bear  interest  at  the  rate  of  three  and  a  naif 
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per  centnm  per  annnm,  or  such  other  rates  as  maj,  in  the  judgment  of 
the  said  commissioners,  be  necessary  in  order  to  enable  the  loan  to  be 
made  without  loss  to  the  Exchequer,  on  the  security  of  any  fund  or 
rate  applicable  to  sanitary  purposes,  and  without  requiring  any  further 
or  other  security. 
Provided  as  follows  : — 
(1.)  That  in  determining  the  time  when  a  loan  under  this  sectioa 
shall  be  repayable,  the  Commissioners  of  Public  Works  in 
Ireland   shall  have  regard  to    the    probable   duration  and 
continuing  utility  of  the  works  in  respect  of  which  the  same  it 
required : 
(2.)  That  in  the  case  of  anv  loan  already  made  to  any  sanitaiy 
authority  in  pursuance  of  any  powers  conferred  by  the  Sanitary 
Acts,  the  Commissioners  of  Public  Works  in  Ireland  may  reduce 
the  interest  payable  thereon  to  the  rate  of  not  less  than  three 
and  a  half  per  centum  per  annum : 
(8.)  That  this  section  shall  not  extend  to  any  loan  under  "The 
Sanitary    Loans  Act,   1869,"  required    for    the   purpose  of 
defraying  the  expenses  incurred  or  to  be  incurred  by  the  Local 
Government  Board   in   the  performance   of  the   duty  of  a 
defaulting  local  authority  after  the  passing  of  this  act. 
44.  Where  in  any  town  in  which  the  Towns  Improvement  (Ireland) 
Act,  1854,  is  in  force  the  provisions  of  that  act  with  respect  to  water 
have  been  adopted,  the  amount  of  any  assessment  under  section  six^ 
of  the  said  act  may,  notwithstanding  the  limitations  in  the  said  section 
contained,  amount  to  but  shall  not  exceed  the  rate  of  two  shillings  in 
the  pound. 

46.  The  twenty-eighth  section  of  the  Local  Government  (Ireland) 
Act,  1871,  shall  extend  to  re- borrowing  for  the  purpose  of  discharging 
previous  loans,  as  well  as  to  original  loans,  and  be  amended  so  that 
the  following  provision  shall  be  suostituted  for  that  contained  in  the 
paragraph  No.  8  ;  namely : 

The  money  so  borrowed  shall  not  at  any  time  exceed,  with  the 
balances  of  all  the  outstanding  loans  of  the  sanitary  authority  under 
the  Sanitary  Acts,  in  the  whole  twice  the  net  annual  value  of  the 
premises  assessable  within  the  district  in  respect  of  which  such  money 
may  be  borrowed,  and  the  time  for  which  the  money  may  be  borrowed 
shall  not  exceed  sixty  years,  instead  of  thirty  years,  as  in  the  said 
section  is  declared : 

Provided  that  where  the  proposed  loan  with  such  balances  wonld 
exceed  the  net  annual  value  of  such  premises,  the  Local  Grovernment 
Board  shall  not  give  their  sanction  to  the  loan  until  a  local  inqniry 
shall  have  been  held  by  one  of  their  inspectors,  and  his  report  of  the 
result  of  such  inquiry  shall  have  been  received  by  them  : 

Provided  also  that  where  a  loan  is  effected  to  pay  off  an  existing 
loan,  the  time  for  repayment  shall  not  extend  beyond  the  unexpired 
term  of  the  period  for  which  the  original  loan  was  contracted,  unless 
with  the  sanction  of  the  Local  Government  Board,  and  shall  in  no 
case  be  extended  beyond  the  period  of  sixty  years  from  the  date  of  the 
original  borrowing. 

The  sixth  section  of  the  Local  Government  (Ireland)  Act,  1871,  and 
the  eighth  section  of  the  Local  Government  Board  (Ireland)  Act, 
1872,  are  hereby  repealed,  except  so  far  as  the  same  may  apply  to  any 
proceedings  commenced,  but  not  completed  at  the  passing  of  this 
act. 

46.  The  Local  Government  Board  shall  not  make  any  provisional 
order  under  this  act  unless  public  notice  shall  have  been  previously 
given  by  advertisement  in  two  successive  weeks  in  some  newspaper 
published  or  circulating  in  the  district  to  which  such  provisional  order 
relates,  and  after  hearing  any  objections  which  may  be  made  thereto 
by  any  persons  affected  thereby,  and  incases  where  the  subject  matter 
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is  one  to  which  a  local  inquiry  is  applicable,  until  it  has  made,  by  one 
of  its  inspectors,  a  local  inquiry  of  which  public  notice  has  been 
giren  and  at  which  all  persons  interested  have  been  permitted  to 
attend  and  make  objections. 

The  Local  Government  Board  may  submit  to  Parliament  for  confir- 
mation any  provisional  order  made  by  it  in  pursuance  of  this  act,  but 
any  such  provisional  order  shall  be  of  no  force  whatever  unless  and 
until  it  is  confirmed  by  Parliament.  If  while  the  bill  confirming  such 
order  is  pending  in  either  House  of  Parliament  a  petition  is  presented 
against  any  provisional  order  comprised  therein,  the  bill,  so  far  as  it 
relates  to  such  order,  may  be  referred  to  a  select  committee,  and  the 
petitioners  shall  be  allowed  to  appear  and  oppose  as  in  the  case  of  a 
bill  for  a  special  act. 

Any  act  confirming  any  provisional  order  issued  in  pursuance  of  the 
Sanitary  Acts,  or  any  of  them,  may  be  repealed,  altered,  or  amended 
by  any  provisional  order  made  by  the  Local  Government  Board  and 
duly  confirmed  by  Parliament.  The  Local  Government  Board  may 
revoke,  either  wholly  or  partially,  any  provisional  order  made  by  them 
before  the  same  is  confirmed  by  Parliament ;  but  such  revocation  shall 
not  be  made  whilst  the  bill  confirming  the  order  is  pending  in  either 
House  of  Parliament. 

47.  The  reasonable  costs  of  any  sanitary  authority  in  respect  of  Coits  of  ]m>- 
prQvisional  orders  made  in  pursuance  of  the  Sanitary  Acts,  or  any  of  ▼*«*oa»*  orders 
such  acts,  and  of  the  inquiry  preliminary  thereto,  as  sanctioned  by 

the  Local  Government  Board,  whether  in  promoting  or  opposing  the 
same,  shall  be  deemed  to  be  expenses  properly  incurred  for  sanitary 
purposes  by  the  sanitary  authority  interested  in  or  affected  by  such 
provisional  orders,  and  such  costs  shall  be  paid  accordingly ;  and  if 
thought  expedient  by  the  Local  Government  Board,  the  sanitary 
authority  may  contract  a  loan  for  the  purpose  of  defraying  such 
costs. 

48.  Every  order  of  the  Local  Government  Board  under  the  Sanitary  Ordenof 
Acts  (unless  otherwise  prescribed  by  the  said  acts)  shall  be  published  ^  lAxaX 
in  such  manner  as  that  board  may  direct ;  and  every  general  order  ^ol^how 

of    the    Local     Government    Board    made    in    pursuance   of    the  to  be  pablished. 
Poor  Law  Acts  shall  be  published  in  the  Dublin  Gazette,  and  when 
so  published  shall  take  effect  in  like  manner  and  shall  be  of  as  much 
force  and  validity  as  any  general  order  made  and  sent  in  the  manner 

Erescribed  by  the  last-mentioned  acts,  and  no  further  proceeding  shall 
e  necessary  in  such  behalf ;  and  as  regards  any  single  order  of  the 
said  board  made  in  pursuance  of  the  said  last-mentioned  acts,  it  shall 
not  be  necessary  henceforth  to  send  a  copy  thereof  to  the  clerk  to  the 
justices  of  the  petty  sessions. 

49.  The  accounts  of  every  sanitary  authority  shall  be  made  up  in  Andit  of 
such  form  and  to  such  day  or  days  in  every  year  as  may  be  appointed  Aooonnta 
by  the  Local  Government  Board  in  each  case.    The  accounts  of  a 
sanitary  authority  shall  be  audited  by  such  auditor  of  the  accounts 
relating  to  the  relief  of  the  poor  as  the  Local  Government  Board  shall 
appoint  for  the  purpose.  An  auditor  shall  with  respect  to  the  accounts 

Of  sanitary  authorities  under  this  section  have  the  like  powers,  and  be 
subject  to  the  like  obligations  in  every  respect,  as  in  case  of  the  audit 
tinder  the  Local  Government  (Ireland)  Act,  1871,  as  amended  by  the 
Local  Government  Board  (Ireland)  Act,  1872,  and  any  person 
aggrieved  by  the  decision  of  the  auditor  shall  have  the  like  rights  and 
remedies  as  in  the  case  of  such  last-mentioned  audit. 

Fourteen  days'  notice  of  any  audit  under  the  said  acts  or  this  act 
shall  be  sufiicient,  anything  in  any  act  to  the  contrary  notwith- 
standing. 

50.  Every  sanitary  authority  shall  have  power  to  direct  the  destruc-  sanitary  An- 
tion  of  any  bedding,  clothing,  or  other  articles    which    have  been  thorlty  may 
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exposed  to  infection  from  anj  dangeroos  infections  disoWter,  and  to 
give  compensation  for  the  same. 

51.  The  Local  Government  Board  may,  at  its  discretion,  bj  notice 
to  be  published  in  the  Dublin  Gazette,  declare  the  enactment  contained 
in  section  thirtj-five  of  the  Sanitarj  Act,  1866.  to  be  in  force  in  the 
district  of  any  sanitary  authority,  notwithstanding  the  restrictions  in 
the  said  section  contained  ;  and  from  and  after  the  publication  of  snch 
notice  the  sanitary  authority  named  therein  shall  be  empowered  to 
make  regulations  in  respect  of  the  matters  in  that  section  mentioned, 
but  such  regulations  shall  not  be  of  any  validity  unless  and  until  thej 
are  contirmed  by  the  Local  Grovemment  Board. 

Regulations  made  under  the  said  section  may  extend  to  ventilation 
of  rooms,  paving  and  drainage  of  premises,  and  to  notices  to  be  given 
and  precautions  to  be  taken  in  case  of  any  infections  or  contagions 
disease. 

52.  The  keeper  of  every  common  lodging  house  which  is  registered 
under  the  Common  Lodging  Houses*  Acts,  and  the  owner  or  occupier 
of  every  slaughter-house  causing  the  same  to  be  licensed  or  registered, 
as  the  case  may  be,  under  the  Sanitary  Acts,  shall,  when  required  to 
do  so  by  the  sanitary  authority  registering  or  licensing  the  same,  cause 
a  notice  with  the  words  **  Registered  Lodging  House,"  or  **  Licensed 
or  Registered  Slaughter-house,''  as  the  case  may  be,  to  be  affixed  on 
some  conspicuous  place  on  the  outside  of  the  premises,  where  the  same 
can  be  seen  by  any  inspector  or  officer  of  the  sanitary  authority. 

Such  notice  shall  be  affixed  within  one  month  after  the  registration 
or  licence,  as  the  case  may,  and  shall  be  continued  undefaced  and 
legible  so  long  as  the  premises  are  used  for  the  purpose. 

Every  person  who  shall  make  default  in  this  respect,  or  shall 
neglect  or  refuse  to  affix  or  renew  such  notice  after  requisition  in 
writing  from  the  sanitary  authority,  shall  be  liable  to  a  penalty  not 
exceeding  £5  for  every  offence,  and  of  10s.  for  every  day  that  the 
neglect  shall  continue  after  conviction. 

53.  If  it  shall  be  represented  to  any  sanitary  authority  that  within 
their  district  the  water  in  any  well,  public  or  private,  or  supplied  from 
any  public  pump,  is  so  polluted  as  to  be  injurious  to  health,  snch 
authority  may  apply  to  any  justices  having  jurisdiction  within  their 
district,  in  petty  sessions  assembled,  for  an  order  to  remedy  the  same, 
and  thereupon  such  justices  shall  summon  the  person  occupying  the 
premises  to  which  the  well  belongs,  if  it  be  private,  and  as  regards 
any  public  well  or  pump,  such  person  (if  any)  as  shall  be  alleged  in 
the  application  to  be  interested  in  the  same,  and  shall  either  dismiss 
the  application  or  make  such  an  order  in  the  case,  by  directing  the 
well  or  pump  to  be  permanently  or  temporarily  closed,  or  the  water  to 
be  used  for  certain  purposes  only,  or  providing  otherwise,  as  shall 
appear  to  them  to  be  requisite  to  prevent  injury  to  the  health  of 
persons  drinking  the  water. 

For  the  purposes  of  sach  inquiry  the  said  justices  may  cause  the 
water  to  be  analyzed  at  the  cost  of  the  sanitary  authority  applying. 

And  all  the  expenses  incurred  by  such  authority  in  and  abont  the 
procuring  of  this  order,  and  in  carrying  it  into  execution,  shall  be 
charged  upon  the  funds  applicable  to  their  general  expenditure  ;  but 
in  the  case  of  a  rural  sanitary  authority,  shall  be  deemed  to  be  special 
expenses  within  the  meaning  of  the  Sanitary  Acts. 

Provided  that  where  the  order  is  made  in  respect  of  any  private 
well,  any  person  aggrieved  thereby  may  appeal  against  the  same  in  the 
manner  provided  by  the  ninety-third  section  of  the  Towns  Improve- 
ment (Ireland)  Act,  1854,  and  with  the  same  incidents  and  conse- 
quences. 

Where  the  justices  dismiss  the  application  they  may,  if  they  think 
fit,  award  such  costs  to  the  person  summoned  as  to  them  shall  appear 
to  be  reasonable. 
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54.  For  the  purposes  of  the  twenty-sixth  section  of  the  Sanitary  Act,  Hotpftal,  when 
1866,  every  hospital  or  place  for  the  reception  of  the  sick  which  shall  JS^Sn^Srtet 
be  declared  by  an  order  of  the  Local  Goyemment  Board  to  be  situated 
within  a  convenient  distance  of  the  district  of  any  sanitary  authority, 
for  the  purposes  of  that  section  shall  be  deemed  to  be  within  the 
district  of  such  sanitary  authority. 

Where  a  justice  shall  make  an  order  under  that  section  for  the 
removal  of  a  sick  person  to  an  hospital  or  other  place,  he  shall  address 
it  to  such  police  or  other  officer  as  he  shall  consider  expedient;  .and 
every  person  wilfully  disobeying  the  order,  or  obstructing  the  esiecu- 
tion  of  the  same,  shall  be  guilty  of  an  offence  punishable  on  summary 
conviction  before  two  justices,  and  be  liable  to  a  penalty  not  exceed- 
ing £10. 

65.  The  right  of  complaint  given  by  the  thirteenth  section  of  the  Extenrion  of 
twenty-third  and  twenty-fourth  years  of  the  reign  of  her  Majesty,  Jjiintunder 
chapter  seventy-seven,  shall  extend  to  nuisances  in  any  place,  whether  Nuisances 
on  private  or  public  premises,  and  may  be  exercised  by  any  inhabi-  Removal 
taut  in  suf'h  place,  or  any  owner  of  premises  situated  therein,  or  any  ^^^  (1860). 
other  person  aggrieved  or  injuriously  affected  thereby. 

56.  The  second  section  of  the  Nuisances  Removal  Act  for  England  ^'  ^"^Tt- 
(Amendment)  Act,  1863,  shall  extend  to  milk  in  the  same  manner  as  KaUances 

if  the  word  **  milk**  had  been  introduced  after  the  word  **  tlour"  wher-  Removal  Act 
ever  the  word  **  flour"  occurs  in  the  said  section  ;  and  the  justice  who,  'or  England 
under  the  said  section,  is  empowered  to  convict  the  offender  therein  J^^gJ?*"' 
described  may  be  other  than  the  justice  who  may  have  ordered  the  to  extend  to 
article  to  be  disposed  of  or  destroyed.  milk. 

57.  On  complaint  made  by  a  medical  officer  of  health  or  by  any  ![*"*°JJ?X 
inspector  or  oihcr  officer  of  a  sanitary  authority  upon  oath,  any  j  ustice  ajusUoeto 
may  grant  a  warrant  to  any  such  officer  to  enter  any  building  or  part  search  for 

of  a  building  or  other  place  .in  which  the  complainant  has  reasonable  unsound  food, 
ground  for  believing  that  any  animal,  carcass,  meat,  poultry,  game, 
fish,  fruit,  vegetables,  com,  bread,  flour,  or  millc,  intended  for  sale  for 
the  food  of  man,  which  is  so  diseased,  unsound,  or  unwholesome  as  to 
be  unfit  for  the  food  of  man,  is  kept  or  concealed,  and  to  search  for, 
seize,  and  carry  away  any  such  animal,  carcass,  meat,  poultrv,  game, 
fish,  fr  it,  vegetables,  corn,  bread,  flour,  or  milk,  in  order  to  have  the 
same  dealt  with  in  manner  provided  by  law ;  and  any  person  obstruct- 
ing any  such  officer  in  performance  of  any  duty  under  this  section 
shall,  in  addition  to  any  other  punishment  to  which  he  may  be  subject, 
be  liable  to  a  penalty  not  exceeding  £20. 

58.  If  any  registrar,  or  any  officer  appointed  by  the  guardians  to  Joatices  may 
enfoice  the  provisions  of  the  acts  relating  to  vaccination  in  Ireland,  ?JJ^**^  gj- 
shall  give  information  in  writing  to  a  justice  of  the  peace  that  he  has  VHcciiwtioD 
reason  to  believe  that  any  child  under  the  age  of  fourteen  years,  being  of  any  child 
within  the  union  or  district  for  which  the  informant  acts,  has  not  been  under  fourteen 
successfully  vaccinated,  and  that  he  has  cnven  notice  to  the  father  or  ^^^^^ 
mother  of  the  said  child,  or  to  the  person  having  the  care,  nurture,  or 

custody  of  such  child,  to  procure  its  being  vaccinated,  and  that  this 
notice  has  been  disregarded,  the  justice  may  summon  such  father  or  , 

mother  or  person  to  appear  with  the  child  before  him  at  a  certain 
time  and  place,  and  upon  the  appearance,  if  the  justice  shall  find  after 
such  examination  as  he  shall  deem  necessary  that  the  child  has  not 
been  vaccinated,  nor  has  already  had  the  smaP-pox,  he  may,  if  he  see 
fit,  make  an  order  under  his  hand  and  seal  directing  such  child  to  be 
vaccinated  within  a  certain  time ;  and  if,  at  the  expiration  of  such  time, 
the  child  shall  not  have  been  so  vaccinated,  or  shall  not  be  shown  to  be 
then  unfit  to  be  vaccinated,  or  to  be  insusceptible  of  vaccination,  the 
person  upon  whom  such  order  shall  have  been  made  shall  be  proceeded 
against  summarily,  and,  unless  he  can  show  some  reasonable  ground 
for  his  omission  to  carrv  the  order  into  effect,  shall  be  liable  to  a 
penalty  not  exceeding  20s. 
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Provided,  tbat  if  the  jastice  shall  be  of  opinion  tbat  tbe  person  is 
improperly  brought  before  him,  and  shall  refase  to  make  any  order  for 
the  vaccination  of  the  child,  he  may  order  the  informant  to  pay  U) 
sach  person  snch  snm  of  money  as  he  shall  consider  to  be  a  fair  com- 
pensation for  his  expenses  and  loss  of  time  in  attending  before  the 
justice. 

59.  If  any  owner  or  occupier  or  person  employed  to  let  for  hire,  or 
to  show  for  the  purposes  of  letting  for  hire,  any  house  or  part  of  a 
house,  when  questioned  by  any  person  negociating  for  the  hire  of  sach 
house  or  part  of  a  house  as  to  the  fact  of  there  being  in  such  house,  or 
having  within  three  months  previously  been  therein,  any  person  suffer- 
ing from  an  infectious,  contagious,  or  epidemic  disease,  knowingly 
makes  a  false  answer  to  such  question,  the  person  so  answering  falsely 
shall  be  guilty  of  an  offence  punishable  on  summary  conviction,  and, 
at  the  discretion  of  the  justices  having  cognizance  of  the  case,  be  liable 
to  be  imprisoned,  with  or  without  hard  labour,  for  a  period  not  exceed- 
ing one  month,  or  to  pav  a  penalty  not  exceeding  £20. 

60.  Any  person  wilfully  neglecting  or  refusing  to  obey  or  carry  out 
or  obstructing  the  execution  of  any  rule,  order,  or  regulation  made  by 
the  Local  Government  Board  under  section  fifty-two  of  the  Sanitary . 
Act,  1 866,  shall  be  guilty  of  an  offence  punishable  on  summary  con- 
viction, and  be  liable  to  a  penalty  not  exceeding  fifty  pounds. 

Legal  Proceedingt, 

61.  Subject  to  the  provisions  of  this  act,  every  Sanitary  Authority 
shall,  as  respects  the  service  of  notices  in  pursuance  of  the  Sanitary 
Acts  by  or  on  behalf  of  or  on  such  authority,  and  as  respects  all  l^al 
proceedings,  matters,  and  things  to  be  taken  or  done  in  pursuance  of  the 
Sanitary  Acts  by  or  on  behalf  of  or  to  such  authority,  stand  in  the 
same  position  in  all  respects  in  which  previously  to  the  passing  of  this 
act  any  authority  stood  whose  powers,  rights,  duties,  capacities, 
liabilities,  and  obligations  are  transferred  to  such  authority ;  and  for 
the  purposes  of  this  section  a  joint  board  shall  be  deemed  to  be  a 
Sanitary  Authority. 

62.  Every  notice  required  to  be  given  on  behalf  of  a  sanitary  autho- 
rity shall  be  deemed  to  be  sufficient  on  their  behalf  if  it  be  written 
or  printed,  and  purports  to  be  signed  by  the  clerk  or  acting  clerk  of 
such  authority. 

63.  All  powers  given  by  this  act  shall  be  deemed  to  be  in  addition 
to  and  not  in  derogation  of  any  other  powers  conferred  by  act,  local 
act,  provisional  order,  law,  or  custom,  and  such  other  powers  may  be 
exercised  in  the  same  manner  as  if  this  act  had  not  passed. 

64.  Any  penalty  recoverable  under  the  provisions  of  this  act  shall 
be  recoverable  in  a  summary  way,  with  respect  to  the  police  district 
of  Dublin  metropolis,  subject  and  according  to  the  provisions  of  any 
act  regulating  the  powers  and  duties  of  justices  of  the  peace  for  such 
district,  or  the  police  of  such  district ;  and  with  respect  to  other  parts 
of  Ireland,  before  a  justice  or  justices  of  the  peace  sitting  in  petty 
sessions,  subject  and  according  to  the  provisions  of  "'Hie  rettj 
Sessions  (Ireland)  Act.  1851,"  and  any  act  amending  the  same;  and 
all  such  penalties,  when  recovered  by  or  on  behalf  or  at  the  instance 
of  any  sanitary  authority,  or  any  officer  of  snch  authority,  shall  be 
paid  to  such  sanitary  authority,  and  by  the  same  applied  in  aid  of 
their  expenses  under  the  Sanitary  Acts ;  and,  save  as  aforesaid,  all 
such  penalties  shall  be  applied  in  manner  directed  by  ''  The  Fines  Act 
(Ireland),  1851,"  and  any  act  amending  the  same. 

65.  Whereas  by  an  act  passed  in  the  second  vear  of  her  Majesty, 
entitled  **  An  Act  for  the  more  effectual  Relief  of  the  destitute  Poor  in 
Ireland,"  it  was  enacted  that  no  instrument  made  in  pursuance  of  that 
act, nor  the  appointment  of  any  paid  officer  engaged  in  the  administra- 
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tion  of  the  laws  for  the  relief  of  the  poor  or  in  the  management  or  col- 
lection of  the  poor  rate,  shall  he  charged  or  chargeable  with  any  stamp 
datj  whatever,  and  it  is  expedient  to  extend  such  exemptions  from 
stamp  daty  to  instruments  and  to  appointments  made  in  pursuance  of 
the  provisions  of  the  Local  Government  Board  (Ireland)  Act,  1872: 
be  it  enacted,  that  no  instrument  made  in  pursuance  of  the  provisions 
of  the  (>aid  last-mentioned  act,  and  no  appointment  which  has  been 
or  shall  hereafter  be  made  of  any  paid  officer  engaged  in  the  adminis- 
tration of  the  provisions  thereof,'  shall  be  charged  or  chargeable  with 
any  stamp  duty  whatever. 

Definitions, 

66.  In  this  act,  if  not  inconsistent  with  the  context,  the  following  Definition, 
terms  have  the  meanings  hereinafter  respectively  assigned  to  them ; 
that  is  to  sny, 

*'  Borough"  means  any  place  for  the  time  being  subject  to  the  act 
of  the  session  of  the  third  and  fourth  years  of  the  reign  of 
King  William  the  Fourth,  chapter  one  hundred  and  eight,  in- 
tituled "  An  Act  for  the  regulation  of  Municipal  Corporations 
in  Ireland,"  and  any  act  amending  the  same  : 

"Local  Government  Board"  means  the  Local  Government  Board 
for  Ireland  : 

"  Person"  includes  any  body  of  persons,  whether  corporate  or  in- 
corporate : 

'*  Labouring  Classes  Lodging  Houses  Acts'*  means  29  and  30 
Vict.,  c.  44  (Labouring  Classes  Lodging  Houses  and  Dwellings 
Act  (Ireland),  1866) ;  30  and  31  Vict.,  c.  28  (Labouring  Classes 
Dwelling  Houses  Act,  1807) : 

"  Artisans  and  Labourers  Dwellings  Act"  means  31  and  32  Vict,  c. 
130  (Artisans  and  Labourers  Dwellings  Act,  1868) : 

"  Bakehouse  Kegulation  Act"  means  26  and  27  Vict.,  c.  40  (Bake- 
house Regulation  Act,  1863) : 

"  Diseases  Prevention  Act"  means  18  and  19  Vict.,c.  116  (Diseases 
Prevention  Act,  1855),  as  amended  by  23  and  24  Vict.,  c.  77 
(An  Act  to  amend  the  Acts  for  the  removal  of  Nuisances  and  the 
prevention  of  Diseases),  as  the  same  are  amended  and  extended 
to  Ireland  by  29  and  30  Vict.,  c.  90 : 

"  Baths  and  Wash-houses  Acts"  means  9  and  10  Vict,  c.  87  (An 
Act  for  promoting  the  voluntary  Establishment  in  Boroughs  and 
certain  Towns  in  Ireland  of  Public  Baths  and  Wash-houses) : 

"  Burial  Grounds  Acts"  means  the  Burial  Grounds  (Ireland)  Act, 
1856,  ns  the  same  is  amended  by  the  23  and  24  Vict.,  c.  76. 

•'Common  Lodging  Houses  Acts"  means  14  and  15  Vict.,  c.  28 
(Common  Lodging  Houses  Act,  1851);  16  and  17  Vict,  c.  41 
(Common  Lodging  Houses  Act,  1853),  as  amended  by  23  Vict., 
c.  26  : 

"Sewage  Utilization  Acts"  means  28  and  29  Vict.,  c.  75  (The 
Sewace  Utilization  Act,  1865) ;  29  and  30  Vict.,  c.  90  (The 
Sanitary  Act,  18GG) ;  30  and  31  Vict.,  c.  113  (The  Sewage 
Utilization  Act,  1867;  and  31  and  32  Vict.,  c.  115  (The  Sani- 
tary Act,  1868);  and  32  and  33  Vict.,  c.  100  (The  Sanitary 
Loans  Act,  1869),  as  applied  to  Ireland  by  34  and  35  Vict.,  c. 
109,  and  35  and  3(1  Vict.,  c.  69  : 

•'Nuisances  liemoval  Acts"  means  18  and  19  Vict,  c.  121  (The 
Nuisances  Removal  Act  for  England,  1855);  23  and  i?4  Vict., 
c.  77  (An  Act  to  amend  the  Acts  fur  the  removal  of  Nuisances  and 
the  prevention  of  Diseases);  26  and  27  Vict,  c.  117  (The 
Nuisances  Removal  Act  for  England  (Amendment)  Act,  1863) ; 
29  and  30  Vict,  c.  41  (The  Nuisances  liemoval  Act  (No.  X), 
1866);  29  and  30  Vict,  c.  90  (The  Sanitary  Act,  1866),  as 
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amended  by  82  and  33  Vict.,  c  108 ;  and  the  SaniUuy  Act, 
1868,  as  applied  to  Ireland  by  34  and  35  VicL,  c.  109,  aad  S6 
and  36  Vict.,  c.  69  : 

''  Sanitary  Acts''  means  all  the  abore  mentioned  acts  and  this  aet^ 
and  includes  any  amendments  of  such  act^,  and  with  respect  to 
any  urban  sanitary  district,  includes  any  act,  local  act,  or  pro* 
visional  order  relating  to  the  same  subject  matters  as  the  aboTd- 
mertioned  acts  in  force  within  such  diNtrict: 

**  Sanitary  purposes"  means  any  objects  or  purposes  of  the  Saoitaiy 
Acts : 

'*  Sanitary  authority"  means  either  "  urban  or  rural  sanitaiy 
authority": 

**  Lands  Clauses  Acts''  means  and  includes  the  Lands  Clauses  Con- 
solidation Act.  1845,  as  the  same  is  amended  by  the  Lands 
Clauses  I'onsolidntion  Acts  Amendment  Act,  1860.  the  Kail- 
ways  Act  (Ireland),  1851,  the  Railways  Act  (Ireland),  1860, 
the  Railways  Act  (Ireland),  18G4,  and*  the  Railway  Travene 
Act : 

"  Poor  Law  Acts"  means  1  and  2  Vict.,  c.  56,  and  the  acts  amending 
the  same  : 

"  Medical  Charities  Acts"  means  14  and  15  Vict.,  c.  68,  and  the  acts 
amending  the  same. 


Short  title  of 
Act 


THE  SANITARY  ACT,  1866. 

29  and  30  Victoria,  Cap.  90. 

An  Act  to  Amend  the  Law  relating  to  the  Public  Health. 

[7th  AuguMi,  1866.] 

Whereas  it  is  expedient  to  amend  the  Law  relating  to  Public  Health : 
Be  it  enacted  by  the  Queen's  Most  Kxcellent  Majesty,  by  and  with  the 
adyice  and  consent  of  the  Lords  Spiritual  and  Temporal,  and 
Commons,  in  this  present  Parliament  assembled,  and  by  the  authoritj 
of  the  same,  as  follows : — 

Preliminary. 

1.  This  Act  may  be  cited  lor  all  purposes  as  Tht  SatUtaij  Act, 
1866.  a 


Deflnltinn 
of  *•  Sewer 
Authority." 


Part  L  6 
AmendmetU  of  the  Sewage  Utilization  Act,  1865, 

2.  '*  Sewer  Authority"  in  this  Act  shall  haye  the  same  meaning  as 
it  has  in  the  Sewage  Utilization  Act,  18G5.C 

a  An  Amenuxnent  for  England  of  this  Act,  31  and  83  Vic.,  c.  lift,  was  extended  U 

Ireland  by  the  2drd  See..  Local  Government  (Ireland)  Act,  1871 

b  In  the  application  to  Ireland  of  the  first  part  of  this  Sanitary  Act,  Ui«  ehangca 
requited  by  sec  66  must  be  obzierved. 

c  Thla  definition  of  Sewer  Authority  has  been  amended  ftirther  an  rrfsrdi  Ireland 
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The  words  "  Lord  Lieutenant  in  Coancil"  shall  mean  in  this  Act  "  Lord 
the  Lord  Lieutenant  or  any  Chief  Governor  or  Chief  Governors  in  n'tT**!!^"'  *" 
Ireland,  acting  by  and  with  the   consent   of  her  Majesty's  Privy 
Coancil  in  Ireland, 

8.  This  part  of  this  Act  shall  be  construed  as  one  with  the  Sewage  '^****  P»rt  to  b« 
UtiliEation  Act,  1885,  and  the  expression,  "The  Sewage  Utilization  MMdMVia 
Act,  1865,"  as  used  in  this  or  any  other  Act  of  Parliament  or  other  c.  76.      '      ' 
document,    shall  mean  the  said  Sewage  Utilization  Act,  1865,  as 
amended  by  this  Act.  " 

[This  section,  by  incorporating  the  Sewage  Utilization  Act  with  this 
Act,  ctmsiderably  enlarges-  the  powers  which  were  conferred  on  the 
Authorities ;  for  instance,  the  jurisdiction  of  Boards  of  Guardians  was 
limited  by  the  Schedule  of  the  Sewage  Utilization  Act  to  **  any  town  or 
village  in  any  Union  not  included  in  th,e  above  descriptions  ;"  but  by 
the  Schedule  to  this  Sanitary  Act  their  jurisdiction  is  enlarged  to 
'*  such  part  of  each  Union  as  is  not  under  another  Sewer  or  Nuisance 
Authority."  By  a  comparison  of  these  two  Schedules,  the  exact 
■  enlargement  of  the  powers  of  the  Authorities  will  be  seen.] 

4.  Any  a  Sewer  Authority  may  from  time  to  time,  at  any  Meeting  Power  to 
specially  convened  for  the  purpose,  form  one  or  more  Committee  or  ^^^^^^t 
Committees  consisting  wholly  of  its  own  Members.6  or  partly  of  its  to'forni  Com- 
own  Members  and  pardy  o(  such  other  Persons  contributing  to  the  mittee  of  Its 
Rate  or  Fund  out  of  which  the  expenses  incurred  by  such  authority  o'^^n  me»iii)er» 
are  paid,  and  qualified  in  such  other  manner  as  the  Sewer  Authority  •"**  othwi. 
may  determine,  and  may  delegate,  with  or  without  conditions  or 
restrictions,  to  any  Committee  so  formed  all  or  any  powers  of  such 
Sewer  Authority,  and  may  from  time  to  time  revoke,  add  to,  or  alter 
any  powers  so  given  to  a  Committee. 

A  Committee  may  elect  a  Chairman  of  its  Meetings.  If  no  Chair- 
man is  elected,  or  if  the  Chairman  elected  is  not  present  at  the  time 
appointed  for  holding  the  same,  the  Members  present  shall  choose  one 
of  their  number  to  be  Chairman  of  such  Meeting.  A  Committee  may 
meet  and  adjourn  as  it  thinks  proper.  The  quorum  of  a  Committee 
shall  consist  of  such  number  of  Members  as  may  be  prescribed  by  the 
Sewer  Authority  that  appointed  it,  or,  if  no  number  be  prescribed,  of 
three  Members.  Every  question  at  a  Meeting  shall  be  determined  by 
•  majority  of  votes  of  the  members  present,  and  voting  on  that 
question  ;  and  in  case  of  an  equal  division  of  votes,  the  Chairman 
shall  have  a  second  or  casting  vote. 

The  proceedings  of  a  Committee  shall  not  be  invalidated  by  any 
vacancy  or  vacancies  amongst  its  Members. 

A  Sewer  Authority  may  from  time  to  time  add  to  or  diminish  the 
namber  of  the  Members,  or  otherwise  alter  the  constitution  of  any 
Committee  formed  by  it,  or  dissolve  any  Committee. 

A  Committee  of  the  Sewer  Authority  shall  be  deemed  to  be  the 
agents  of  that  Authority,  and  the  appointment  of  such  Committee 
sliall  not  relieve  the  Sewer  Authority  from  any  obligation  imposed  on 
it  by  Act  of  Parli^iment  or  otherwise. c 

[Sectiona  6,  6,  and  7  are  hardly  applicable  in  Ireland.] 

by  section  <^6.  which  provides  that  the  Sewer  Authority  In  Ireland  shall  be  that  con- 
tained in  the  flr«t  Schedale  to  this  Act.  The  "  Sewer  Authority"  in  Ireland  ia  also 
Inveated  with  powers  to  execute  the  Nuisances  Removal  Acts  (sec.  57).  to  wtiich 
Part  II.  of  tlds  Sanitary  Act  relates,  and  to  execute  the  pow  rs  conferred  on  the 
Local  Boards  of  Health  by  the  Knfjlish  Acts  (nee  sees.  11  and  43) ;  and  the  powers 
of  all  these  authorities  hare  Anally  been  transferreJ  to  the  Urban  and  Kurai  Sani- 
tary Authorities  by  the  Public  Health  Act  of  1874. 

a  See  sec.  5  of  the  Nuisances  Remoral  Act,  1855. 

6  The  power  to  associate  persons  not  members  of  tlie  local  authority  with 
members  of  it  evidently  no  longer  exists.    (See  Public  Health  Act,  1874.) 

e  The  Public  Health  Act,  1874,  malies  no  reference  to  the  appolatment  of  com- 
mlttaea ;  but  presumably  they  may  be  constituted. 
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5.  Where  the  Sewer  Authority,  of  a  District  is  a  Vestry,  Select 
Vestry,  or  other  Body  of  Persons  acting  by  virtue  of  any  Act  of 
Parliament,  prescription,  custom,  or  otherwise,  as  or  instead  of  a 
Vestry  or  Select  Vestry,  it  may,  by  resolution  at  any  Meeting  con- 
rencd  for  tlie  purpose  after  twenty-one  cleur  days*  notice  affixed  to 
the  places  where  parochial  notices  are  usually  affixed  in  its  district, 
form  any  part  of  such  district  into  a  Special  Drainage  District  for  the 
purposes  of  the  Sewage  Utilization  Act,  and  thereupon  such  Special 
Drainage  District  shall,  for  the  purposes  of  the  Sewage  Utilization 
Act,  18t)5,  and  the  powers  therein  conferred,  be  deemed  to  be  a  parish 
in  which  a  rate  is  levied  for  the  maintenance  of  the  poor,  and  of 
which  a  Vestry  is  the  Sewer  Authority;  subject,  as  respects  any 
Meeting  of  the  inhabitants  thereof  ♦in  Vestry,  to  the  Act  of  the  Fifty- 
eighth  Year  T>f  the  Keign  of  King  George  the  Third,  Chapter  Sixty- 
nine,  and  the  Acts  amending  tiie  same ;  and  any  officer  or  oflBcers 
who  may  from  time  to  time  be  appointed  by  the  Sewer  Authority  of 
0uch  Special  Drainage  District  for  the  purpose  shall  have  within  that 
district  all  the  powers  of  levying  a  rate  for  the  purpose  of  defraying 
the  expense  of  carrying  the  said  Sewage  Utilization  Act  into  effect 
that  they  would  have  if  such  district  were  such  parish  as  aforesaid, 
and  such  rate  were  a  rate  for  the  relief  of  the  poor,  and  they  were  daly 
appointed  overseers  of  such  parish. 

6.  Where  the  Sewer  Authority  of  any  place  has  formed  a  Special 
Drainage  District  in  pursuance  of  this  Act,  if  any  number  of  the 
inhabitants  of  such  place,  not  being  less  than  twenty,  feel  aggrieved 
by  the  formation  of  such  District,  or  desire  any  modification  in  its 
boundaries,  they  may.  by  petition  in  writing  under  their  hands, 
bring  their  case  nnder  the  consideration  of  one  of  her  Majesty's 
principal  Secretaries  of  State,  and  the  said  Secretary  of  State  may 
after  due  investigation  annul  the  formation  of  the  Special  Drainage 
District,  or  modify  its  boundaries  as  he  thinks  just. 

7.  A  copy  of  the  resolution  of  a  Sewer  Authority  forming  a 
Special  Drainage  District  shall  be  published  by  affixing  a  Notice 
thereof  to  the  Church  Door  of  ihc  Parish  in  which  the  District  it 
situate,  or  of  the  adjoining  Parish  if  there  be  no  Church  in  the  said 
Parish,  and  by  advertising  Notice  thereof  in  some  Newspaper  pub- 
lished  or  circulating  in  the  County  in  which  such  District  is  situate; 
and  the  production  of  a  Newspaper  containing  such  Advertisement, 
or  a  Certificate  under  the  hand  of  the  Clerk  or  other  Officer  perform- 
ing the  duties  of  Clerk  for  the  time  being  of  the  Sewer  Authority 
which  passed  tlie  Kesolution  forming  the  District,  shall  be  evidence 
of  the  formation  of  such  District,  and  after  the  expiration  of  three 
months  from  the  date  of  the  resolution  forming  the  District,  such 
District  shall  be  presumed  to  have  been  duly  formed,  and  no  objec- 
tion to  the  formation  thereof  shall  be  entertained  in  any  legal  pro- 
ceedings whatever. 

8.  Any  Owner  a  or  Occupier  of  Premises  within  the  District  of  a 
Sewer  Authority  shall  be  entitled  to  cause  his  drains  to  empty  into 
Sewers  of  that  Authority,  on  condition  of  his  giving  such  Notice  as 
may  be  required  by  that  Authority  of  his  intention  so  to  do,  and  of 
complying  witli  the  regulations  of  that  Authority  in  respect  of  the 
mode  in  which  the  communications  between  such  Drains  and  Sewers 
are  to  be  made,  and  subject  to  the  control  of  any  person  who  may  be 
appointed  by  the  Sewer  Authority  to  superintend  the  making  of  such 


a  "  O^ner**  in  thl«  and  the  second  part  of  the  act  has  the  same  meaning,  wOg  SI 
and  33  Vic ,  c.  116,  lec.  11. 
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commanications :  bat  anj  person  ckasing  any  Drain  to  empty  into 
any  Sewer  of  a  Sewer  Authority  without  complying  with  the  pro- 
visions of  this  Section  shall  incur  a  penalty  not  exceeding  twenty 
pounds,  and  it  shall  be  lawful  for  the  Sower  Authority  to  close  any 
communication  between  a  Drain  and  Sewer  made  in  contravention  of 
this  Section,  and  to  recover  in  a  summary  ipanner  from  the  person  so 
offending  any  expenses  incurred  by  them  under  this  Section. 

9.  Any  Owner  or  Occupier  of  Premises  beyond  the  limits  of  the  Use  of 
dis'rict  of  a  Sewer  Authority  may  cause  any  sewer  or  drain  from  such  ^^^^  ^^J 
premises  to  communicate  with  any  sewer  of  the   Sewer  Authority  JJJJJ^^***" 
upon  such  terms  and  conditions  as  may  be  agreed  upon  between  such 

Owner  or  Occupier  and  such  Sower  Authoiity,  or  in  case  of  dispute 
may,  at  the  option  of  the  owner  or  occupier,  be  settled  by  two 
Justices  or  by  arbitration,  in  manner  provided  by  the  Public  Health 
Act,  1848,  in  respect  of  matters  by  thdt  Act  authorised  or  directeJ  to 
be  settled  by  arbitration,  a 

10.  If  a  dwelling  house  within  the  district  of  a  Scwcr  Authority  is  jf^'  *®  ***•  - 
without  a  drain,  or  without  such  drain  as  is  sufficient  for  effectual  houacl?*^ 
drainage,  the  Sewer  Authority  may  by  notice  require  the  owner  of 

«uch  house,  within  a  reasonable  time  therein  specitied,  to  make  a  suf- 
ficient drain  emptying  into  any  sewer  which  the  Sewer  Authority  is 
entitled  to  use,  and  wiih  which  the  owner  is  entitled  to  make  a  com- 
munication, so  that  such  sewer  bo  not  more  than  one  hundred  feet 
from  the  site  of  the  house  of  such  owner ;  but  if  no  such  means  ot 
drainage  are  within  tiiat  distance,  then  emptying  into  such  covered 
cesspool  or  other  place,  not  being  under  any  house,  as  the  Sewer' 
Authority  directs  ;  and  if  the  pcrsou  on  whom  such  notice  is  served 
fails  to  comply  with  the  same,  the  brewer  Authority  may  itself,  at  the 
expiration  of  the  time  specitied  in  the  notice,  do  the  work  required,, 
jiud  the  expenses  incurred  by  it  in  so  doing  may  bo  recovered  fron^ 
«uch  owner  in  a  summary  manner. 

11.  A  Sewer  Authority  within  its  district    shall  have  the   same  SoppIjoT 
powers  in  relation  to  the  supply  of  water  that  a  Local    Board  has  7)?*? ^<?  * 
within  its    district,  and    the  provisions  of  the    sections  hcremafter  Sewer 
mentioned  shall  apply  accordingly  in  tlie  same  manner  as  if  in  such  Authoritj. 
provision    ** Sewer  Authority"  were   substituted   for  "Local  Board 

of  Health"  or"  Local  Board,"  and  the  district  in  such  provisions 
mentioued  were  the  district  of  the  Sewer  Authority  and  not  tlie  district 
of  the  Local  Board ;  that  is  to  say,  the  sections  numbered  from, 
fieventy-tivo  to  eighty,  both  inclusive,  of  the  I'ublic  Health  Act, 
1848,  sections  fifty-one,  fifty- two,  and  tifty- three  of  the  Local  Govern- 
ment Act,  1858,  and  section  twenty  of  the  Local  Govcrament  Act» 
1858,  Amendment  Act,  18S1. 

Tbe  Sewer  Authority  may,  if  it  think  it  expedient  so-  to  do,  provide 
a  supply  of  water  for  the  use  of  the  inbabitauts  of  the  districts  by 

(I.)  Digging  wells; 

{2.)  Making  and  maintaining  reservoirs; 

(3.)  Doing  any  other  necessary  acts; 
and  they  may  themselves  furnish  the  same,  or  contract  with  any  other 
persons  or  companies  to  furnish  the  same :  provided  always,  that  no 
land  be  purchased  or  taken  under  this  clause  except  by  agreement  or 
in  manner  provided  by  the  Local  Government  Act,  1858.6 

It  is  also  provided  by  sec.  49  of  this  Act  that  where  a  complaint  is 
made  to  the  Lord  Lieutenant  that  a  Sewer  Authority  has  made  default 
in  providing  its  district  with  a  proper  supply  of  water,  the  Lord  Lieu- 
tenant, on  the  complaint  being  proved,  may  make  an  order  limiting 
the  lime  for  the  performance  of  its  duty  by  the  Authority  in  the  mat« 

•  Se«  11  and  13  Vic.,  e.  63,  sees.  123  to  128. 

*  See  Sec  7  of  Sewage  Utilisation  Act,  186ft. 


354 


The  Sanitary  Actj  1866. 


EzpentM 
of  Sewer 
Authority 
in  anpplying 
WAter. 


Wells,  Ae^ 
belonsing  lo 
any  place 
Tested  in 
Sewer 

Authority,  Ac, 
S3  and  S4  Vic, 
0.  77,  i.  7. 


Definition  of 
**  Nnisances 
Remnval 
Acts.** 


Definition  of 
•*  Nntsance 
Authority." 
Power  of  Police 
with  respect  to 
nuisances. 


Sect.  8  of 

38  and  U  Vic, 

c.  77,  repealed. 


18  and  19  Vict. 
c.  120. 


ter  of  such  complaint ;  and  if  such  duty  be  not  performed  within  ih% 
time  so  limited,  the  Lord  Lieatenant  maj  appoint  some  person  to 
perform  the  same  at  the  cost  of  the  Authority  in  default. 

12.  Any  expenses  incurred  by  a  Sewer  Authority  in  or  about  tho 
supply  of  water  to  its  district,  and  in  carrying;  into  effect  the  pro- 
visions herein  before  in  that  behalf  mentioned,  shall  be  deemed  to  be 
expenses  incurred  by  that  Authority  in  carrying  into  effect  the  Sewage 
Utilization  Act,  1865,  and  be  payable  accordingly,  a 

IS.  All  property  in  wells,  fountains,  and  pumps,  and  powers  in 
relation  thereto,  vested  in  the  Nuisance  Authority  by  the  seventh 
section  of  the  Act  passed  in  the  session  of  the  twenty-third  and  twenty- 
fourth  years  of  the  reign  of  her  present  Majesty,  chapter  seventy- 
seven,  shall  vest  in  the  b>ewer  Authority,  where  the  Sewer  Aathorityl 
supplies  water  to  its  district. 

Part  II. 
Amendment  of  the  Nuisances  Removal  Acts. 

U.  The  expression  "Nuisances  Removal  Acts**  shall  mean  the 
Acts  passed  in  the  years  following  of  the  reign  of  her  present  Majesty; 
that  is  to  say,  the  one  in  the  session  of  the  eighteenth  and  nineteenth 
years,  chapter  one  hundred  and  twenty-one,  and  the  other  in  the 
session  of  the  twenty-third  and  twenty-fourth  years,  chapter  seventy- 
seven,  as  amended  by  this  part  of  this  Act ;  c  and  this  part  of  this  Act 
shall  be  construed  as  one  with  the  said  Acts  ;  and  all  expenses  incurred 
by  a  Nuisance  Authority  in  carrying  into  effect  any  of  the  provisions 
of  this  part  of  this  Act  shall  be  deemed  to  be  expenses  incurred  by  it 
in  carrying  into  effect  the  Nuisances  Removal  Acts. 

15.  **  Nuisance  Authority"  shall  mean  any  authority  empowered  to 
execute  the  Nuisances  Removal  Acts. 

16.  In  any  place  withm  the  jurisdiction  of  a  Nuisance  Authority 
the  chief  officer  of  police  within  that  place,  by  and  under  the  directions 
of  one  of  her  Majesty's  principal  Secretaries  of  State,  d  on  its  being 
proved  to  his  satisfaction  that  the  Nuisance  Authority  has  made 
default  in  doing  its  duty,  may  institute  any  proceeding  which  the 
Nuisance  Authority  of  such  place  might  institute  with  respect  to  the 
removal  of  nuisances  :  provided  always,  that  no  officer  of  police  shall 
be  at  liberty  to  enter  any  house  or  part  of  a  house  used  as  the  dwelling 
of  any  person  without  such  person  s  consent,  or  without  the  warrant 
of  a  justice  of  the  peace,  for  the  purpose  of  can7ing  into  effect  this 
Act 

!?•  The  third  section  of  the  said  Act  of  the  session  of  the  twenty- 
third  and  twenty-fourth  years  of  the  reign  of  her  present  Majesty, 
chapter  seventy-seven,  shall  be  repealed,  and  all  powers  vested  in  any 
Highway  Board  or  **  Nuisance  Removal  Committee**  under  the  Nni- 
sance  Removal  Acts  shall  determine,  and  all  property  belonging  to 
them  for  the  purposes  of  the  said  Nuisances  Removal  Acts  shall,  sob- 
ject  to  any  debts  or  liabilities  affecting  the  same,  be  transferred  to  or 
vested  in  the  Nuisance  Authority  under  the  said  acts  :  provided 
.always,  that  this  section  shall  not  extend  to  any  Yestry  or  District 
Board  under  the  Act  of  the  session  of  eighteenth  and  nineteenth  years 
of  the  reign  of  her  present  Majesty,  chapter  one  hundred  and  twenty, 
intituled  An  Act  for  the  better  Local  Management  of  the  Aletropolis,  or 


a  See  Section  6  of  the  Sewage  UtiUzation  Act,  1865,  and  87  and  88  Vie.,  c  98, 

BOO*   «4* 

6  Now  Local  Sanitary  Anihoritj. 

c  See  also  3S  and  27  Vic,  c  117. 

d  Now  Local  GoTcmment  Board.    Bee  also  87  and  88  Vic ,  c.  98,  sac.  88. 


29  and  30  Vict.  c.  90.  355 

to  any  committee  appointed  by  snch  Vestry  or  District  Board  for  the 
purpose  of  carrying  into  effecc  the  Nuisances  Removal  Acts  or  any  of 
them. 

18.  A  requisition  in  writing  under  the  hands  of  any  ten  inhabitants  Reqnlsitloii 
of  a  place  shall,  for  the  purposes  of  the  twenty  seventh  section  of  ^'^n 
"The  Nuisance:*  liemoval  Act  for  England,  1856/*  be  deemed  to  be  iq„*viljjj* 
equivalent   to  the  certificate  of  the  medical  officer  or  medical  prac*  to  oertiflcite 
titioners  therein  mentioned,  and  the  said  section  shall  be  enforced  of  Medfc&i 
accordingly,  a  Officer. 

19.  The  word  "  Nuisances"a  under  the  Nuisance  Removal  Acts  shall  ^'I'^'.H'*"  *<> 
include,  noUaaM. 

(I.)  Any  house  or  part  of  a  house  so  over-crowded  as  to  bedangerous 
or  prejudicial  to  the  health  of  the  inmutes  : 

(2.)  Any  factory,  workshop,  or  worlvplace  not  already  under  the 
operation  of  any  general  Act  for  the  Regulation  of  Factories  or  Bake- 
houses,  not  kept  in  a  cleanly  state,  or  not  ventilated  in  such  a  manner 
as  to  render  harmless  as  far  as  praciicablc  any  gases,  vapours,  dust, 
or  other  impurities  generated  in  the  course  of  the  work  carried  on 
therein  that  are  anui>«anceor  dangerous  to  health, or  so  over-crowded 
while  work  is  carried  on  as  to  be  dangerous  or  prejudicial  to  the 
heal  h  of  those  employed  therein : 

(3.)  Any  fireplace  or  furnace  which  docs  not,  as  far  as  practicable, 
consume  the  smoke  arising  from  the  combustible  used  in  such  fire- 
place or  furnace,  and  is  used  within  the  district  of  a  Nuisance  Autho- 
rity for  working  engines  by  steam,  or  in  any  mill,  factory,  dye-house, 
brewery,  bakehouse,  or  gaswork,  or  in  any  manufactory  or  trade 
process  whatsoever. 

[The  following  caution  has  been  extensively  served  by  the  Nuisance 
Authority  in  Dublin,  on  manufacturers : — 

CORPORATION  OF  DUBLIN. 


FUBUC  HEALTH  COlUnTTKB. 


City  HaU,  Dublin,  1870. 

8^^ — ^I  am  directed  by  the  PubUc  Health  Committea  to  call  your  immediite  at- 
tendou  to  the  gieat  naisince  caused  tu  the  inliabitants  of  the  n*-i;;bt)oui  huod  of 
your  by  the  dense  volumes  uf  black  >iuoku  which  U*ae  from  the 

cbimnry  belonging  theretu,  aud  to  requebt  that  this  scriuus  iaconvenieuce  may  be 
abutted  without  delay. 

Tiie  C<  mmittve  wish  to  point  your  attention  to  tlie  provisions  of  the  29ihand  80th 
Vic,  cap.  9u,  Hcc.  19.  clanni:  4.  and  to  intorm  yoa  that  the  adupiion  of  an  etticient 
■ystem  uf  »tokiiig  wouid  uut  only  tend  to  aiiaie  the  annoyance,  but  would  cauM  a 
eofuideruble  navinj^in  the  oousuiniition  of  fuel ;  results  with  which  such  a  course 
liaa  already,  in  some  instances,  be«.n  attended. 

I  am.  Sir,  your  most  obedient  servant. 


Officer  of  Htalik  CimmilttM.\ 

4.  Any  chimney  (not  being  the  chimney  of  a  private  dwelling- 
house)  sending  lorth  black  smol^e  in  such  quantity  as  to  be  a 
nuisance : 

Provided,  first,  that  in  places  where  at  the  time  of  the  passing  of 
this  Act  no  enactment  is  in  force  compelling  fire-places  or  fur- 
naces to  consume  their  own  smoke,  the  foregoing  enactment  as 
to  fireplaces  and  furnaces  consuming  their  own  smoke  shall 
not  come  into  operation  until  the  expiration  of  one  year  from 
the  date  of  the  passing  of  this  Act : 


a  For  definition  of  nuisance,  see  Sec  8,  Kulsaneea  Removal  Act,  1865. 
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Second! J,  that  where  a  person  is  sammoned  before  the  Justices  in 
respect  of  a  nuisance  arising  from  a  fireplace  or  furnace  which 
does  not  consume  the  smoke  arising  from  the  combastible  used 
in  such  fireplace  or  furnace,  the  justices  may  hold  that  no 
nuisance  is  created  within  the  meaning  of  this  Act,  and  dismiu 
the  complaint,  if  they  are  satisfied  that  such  fireplace  or  furnace 
is  constructed  in  such  manner  as  to  consume,  as  far  as  practi- 
cable, having  regard  to  the  nature  of  the  manufacture  or  trade, 
all  smoke  arising  therefrom,  and  that  such  fireplace  or  furnace* 
has  been  carefully  attended  to  by  the  person  having  the  chai^ 
thereof. 

20.  It  shall  be  the  duty  of  the  Nuisance  Authority  to  make  from 
time  to  time,  either  by  itself  or  its  otlicers,  inspection  of  the  district, 
with  a  view  to  ascertain  what  nuisances  exist  calling  for  abatement 
under  the  powers  of  the  Nuisance  iiemovul  Acts,  and  to  enforce  the 
provisions  of  the  said  Acts  in  order  to  cause  the  abatement  thereof;  also 
to  enforce  the  provisions  of  any  Act  that  may  be  in  force  within  its  dis- 
trict requiring  fireplaces  and  furnaces  to  consame  their  own  smoke; 
and  any  justice  upon  complaint  upon  onth  may  make  an  order  to 
admit  the  Nuisance  Authority  or  their  officers  for  these  purposes,  as 
w^ell  as  to  ground  proceedings  unier  the  eleventh  section  of  the 
Nuisances  Removal  Act.  1855. 

21.  The  Nuisance  Authority  or  Chief  Officer  of  Police  shall,  pre- 
vious to  taking  proceedings  before  a  justi«  e  under  the  twelfth  section 
of  the  Nuisances  Removal  Act,  1855,  serve  a  notice  on  the  jierson  by 
whose  act,  default,  or  sufferance  the  nuisance  arises  or  continues,  or, 
if  such  person  cannot  be  found  or  ascertained,  on  the  owner  or  occn- 
pier  of  the  premises  on  which  the  nuisance  arises,  to  abato  the  same, 
and  for  that  purpose  to  execute  such  works  and  to  do  all  such  things 
as  may  be  necessary  within  a  time  to  be  specified  in  the  notice  :  pro- 
vided. 

First,  that  where  the  nuisance  arises  from  the  want  or  defective 
construction  of  any  structural  convenience,  or  where  there  is 
no  occupier  of  the  premises,  notice  under  this  section  shall  be 
served  on  the  owner  : 

Secondly,  that  where  the  person  causing  the  nuisance  cannot  be 
found,  and  it  is  clear  that  the  nuisance  does  not  arise  or  coo- 
tinuc  by  the  act,  default,  or  sufferance  of  the  owner  or  occu- 
pier of  the  premises,  then  the  Nuisance  Authority  may  itself 
abate  the  same  without  further  order,  and  the  cost  of  so  doing 
shall  be  part  of  the  costs  of  executing  the  Nuisances  Removal 
Acts,  and  borne  accordingly. 

22.  If  the  Nuisance  Authority  shall  be  of  opinion,  upon  the  certi- 
ficate of  any  legally  qualified  medical  practitioner,  that  the  cleansing 
and  disinfecting  of  any  house  or  part  thereof,  and  of  any  articles 
therein  likely  to  retain  infection,  would  tend  to  prevent  or  check  in- 
fectious or  contagions  diacasc,  it  shall  be  the  duty  of  the  Nuisance 
Authority  to  give  notice  in  writing  requiring  the  owner  or  occupier  of 
such  house  or  part  thereof  to  cleanse  and  disinfect  the  same  as  the 
CB.se  may  require ;  and  if  the  person  to  whom  notice  is  so  given  fail  to 
comply  therewith  within  the  time  specified  in  the  notice,  he  shall  be 
liable  to  a  penalty  of  not  less  than  one  shilling  and  not  exceeding  ten 
shillings  for  every  day  during  which  he  continues  to  make  default; 
and  the  Nuisance  Authority  shall  cause  such  house  or  part  thereof  to 
be  cleansed  and  disinfected,  and  may  recover  the  expenses  incurred 
from  the  owner  or  occupier  in  default  in  a  summary  manner.  When 
the  owner  or  occupier  of  any  such  house  or  part  thereof  as  is  referred 
to  in  this  section  is  from  poverty  or  otherwise  unable,  in  the  opinion 
of  the  Nuisance  Authority,  effectually  to  carry  out  the  requirements 
of  this  section,  such  Authority  may,  without  enforcing  such  require- 
ments on  such  owner  or  occupier,  with  his  consent,  at  its  own  expense, 
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tion  of  woollen  articles,  clothing,  or  bedding  which  have  become  in- 
fected, and  they  may  cause  any  articles  brought  for  disinfection  to 
be  disinfected  free  of  charge. 

24.  It  shall  be  lawful  at  all  times  for  the  Nuisance  Authority  to  Authorities 
provide  and  maintain  a  carrrago  or  carriages  suitable  for  the  convey-  may  provide 
aace  of  persons  suffering  under  any  contagious  or  infectious  disease,  and  carriages  for 
to  pay  the  expense  of  conveying  any  person  therein  to  an  hospital  or  of"nfwSS* 
place  for  the  reception  of  the  sick  or  to  his  own  home.  peraont. 

25.  If  any  person  suffering  from  any  dangerous  infectious  disorder  Pen«'ty  on 
shall  enter  any  public  conveyance  without  previously  notifying  to  the  Juffe^fng  (^om 
owner  or  driver  thereof  that  he  is  so  suffering,  ho  shall  on  conviction  inteutioos 
thereof  before  any  justice  be  liable  to  a  penalty  not  exceeding  five  d'sorder 
pounds,  and  shall  also  be  ordered  by  such  justice  to  pay  to  such  ^yKj^l"* 
owner  and  driver  all  the  losses  and  expenses  they  may  suffer  in  carry-  cunveyance 
ing  into  effect  the  provisions  of  this  Act ;  and  no  owner  or  driver  of  without 
any  public  conveyance  shall  be  required   to  convey  any  person  so  ",°f'^*55*? 
suffering  until  they  shall  have  been  tirst  paid  a  sum  sufficient  to  cover  ^^  ^^^^  ^ 
all  such  losses  and  expenses,  a  suffering. 

26.  Where  an  hospital  or  place  for  the  reception  of  the  sick  is  pro-  Removal  of 
Tided  within  6  the  district  of  a  Nuisance  Authority,  any  justice  may,  persons  rick 
with  the  consent  of  the  superintending  body  of  such  hospital  or  place,  ©('nectious 
by  order  on  a  certificate  signed  by  a  legally  qualified  medical  practi-  andVfthont 
tioner,  direct  the  removal  to  such  hospital  or  place  for  the  reception  proper 

of  the  sick,  at  the  cost  of  tlie  Nuisance  Authority,  of  any  person  lodK*"?.  fn 
■uffering  from  any  dangerous  contagious  or  infectious  disorder,  being  *"y  d^s^'C*- 
without  proper  lodging  or  accommodation,  or  lodged  in  a  room  occu- 
pied by  more  than  one  family,  or  being  on  board  any  ship  or  vessel. 

27.  Any  Nuisance  Authority  may  provide  a  proper  place  for  the  places  for 
reception  of  dead  bodies,  and  wliere  any  such  place  has  been  provided  tne  reception 
and  any  dead  body  of  one  who  has  died  of  any  infectious  disease  is  J^^®**  -- 
retained  in  a  room  in  which  persons  live  or  sleep,  or  any  dead  body  j,^  provided 
which  is  in  such  a  state  as  to  endanger  the  health  of  the  inmates  of  the  at  the  public 
same  house  or  room  is  retained  in  such  house  or  room,  any  justice  may,  expense. 

on  a  certificate  signed  by  a  legally  qualified  medical  practitioner,  order 
the  bo<ly  to  be  removed  to  such  proper  place  of  reception  at  the  cost 
of  the  Nuisance  Authority,  and  direct  the  same  to  bo  buried  within  a 
time  to  be  limited  in  such  order;  and  unless  the  friends  or  relations  of 
the  deceased  undertake  to  bury  the  body  within  the  time  so  limited, 
and  do  bury  the  same,  it  shall  be  the  duty  of  the  Kelieving  Officer  to 
bury  such  body  at  the  expense  of  the  Poor  Rate,  but  any  expense  so 
incurred  may  be  recovered  by  the  Relieving  Officer  in  a  summary 
manner  from  any  person  legally  liable  to  pay  the  expense  of  such 
burial. 

28.  Any  Nuisance  Authority  may  provide  a  proper  place  (otherwise  Placet  for 
than  at  a  workhouse  or  at  a  mortuary  house,  as  lastly  hereinbefore  reception  of 
provided  for)  for  the  reception  of  dead  bodies  for  and  during  the  time  Jurfnitirae 
required  to   conduct  any  post-mortem  examination  ordered  by  the  required  for 

pott-mortem 
exeiDiDttion 
a  These  losses  and  expenses,  as  detailed  in  section  88,  are  incurred  in  having  the  may  he  provided, 
conveyance  thoromghly  disinfected  after  it  ha:f  conveyed  any  such  snfferer.    The 
pteviuus  aectiun  (24^  enablee  the  authority  to  (cutird  against  the  spread  of  infection 
la  this  manner,  by  providing  carrisges  for  the  conveyance  of  persons  to  the  hospitals 
or  to  their  own  honie.%  and  Section  M,  Public  Health  (Ireland)  Act,  enables  the 
Sanitary  Authority  to  order  the  destraction  of  aay  clothing,  bedding,  ftc,  infected, 
and  to  compensate  the  owner  thereof. 

6  See  ,   cUon  M,  87  and  88  Vic,  c  98. 
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■hips  are  lying 


Power  of  entry 
to  Nats  I  nee 
Authority  or 
their  officer 
ander  sec.  11 
<rf  18  aud  19 
Vic,  c.  121. 


ProTlsionas; 
to  ships 
within  the 
Jurisdiciion 
of  Nuisance 
Authority. 


Provision  for 
ra  sing  money 
in  divided 
parishes. 


Nnisanee 
Authonty 
may  require 
pa\  ment  of 
costs  or  ex- 
penses from 
owner  or 
occupier,  and 
occupier  paying 
to  deduct 
f^omreot. 


Coroner  of  the  district  or  other  constituted  authority,  mod  mmj  inakt 
such  regulations  as  they  may  deem  fit  for  the  maintenance,  support, 
and  management  of  such  place ;  and  where  any  sach  p'ace  has  been 
provided,  any  Coroner  or  other  constituted  authority  may  order  the 
removal  of  the  body  for  carrying  out  such  post-mortem  examination  and 
the  re-removal  of  such  body,  such  costs  of  removal  and  re-remoyal  to 
be  paid  in  the  same  manner  and  out  of  the  same  fund  as  the  cost  and 
fees  lor  post  mortem  examinations  when  ordered  hy  the  Coroner. 

29.  Any  Nuisance  Authority  may,  with  the  sanction  of  the  PHtj 
C<mncil,a  signified  in  manner  provided  by  '*  The  Public  Health  Act, 
1858,"  lay  down  rules  for  the  removal  to  any  hospital  to  which  such 
Authority  is  entitled  to  remove  patients,  and  f<>r  keeping  in  such 
hospital  so  long  as  may  be  nece$sa>y  any  persons  brought  within  their 
district  by  any  ship  or  boat,  who  are  infected  with  a  dangerous  and 
infectious  disorder,  and  they  may  by  such  rules  impose  any  penalty 
not  exceeding  five  pounds  on  any  person  committing  any  offence 
against  the  same. 

SO.  For  tlie  purposes  of  this  Act  any  ship,  vessel,  or  boat  that  is  ia 
a  place  not  within  the  district  of  a  Nuisance  Authority  shall  bo  deemed 
to  be  within  the  district  of  such  Nuisance  Authority  as  may  be  pre- 
scribed by  the  Privy  Council,  and  until  a  Nuisance  Authority  has  been 
prescribed,  then  of  the  Nuisance  Authority  whose  district  nearest 
adjoins  the  place  where  such  ship,  vessel,  or  boat  is  lying,  the  distance 
bemg  measured  in  n  straight  line  ;  but  nothing  in  this  act  ctmtained 
sh.iU  enable  any  Nuisance  Authority  to  interfere  with  any  ship,  vessel, 
or  boat  that  i.i  not  in  British  waters. 

31.  The  power  of  entry  given  to  the  authorities  by  the  elerenth 
section  of  the  Nuisances  Removal  Act,  1855,  may  be  exercised  at 
any  hour  when  the  business  in  respect  of  which  the  nui^iance  arises  is 
in  progress  or  is  usually  carried  on. 

And  any  justice's  order  once  issued  under  the  said  section  shall  con- 
tinue in  force  until  the  nuisance  has  been  abated,  or  the  work  for 
which  the  entry  was  necessary  has  been  done. 

32.  Any  ship  or  vessel  lying  in  any  river,  harbour,  or  other  water 
shall  be  subject  to  the  juri:>diction  of  the  Nuisance  Authority  6  of  the 
district  within  which  such  river,  harbour,  or  other  water  is,  and  be 
within  the  provisiions  of  the  Nuisances  Kemoval  Acts,  in  the  same 
manner  as  if  it  were  a  house  within  such  jurisdiction,  and  the  master  or 
other  otlicers  in  charge  of  such  ship  shall  be  deemed  for  the  purposes 
of  the  Nuisances  Kemov-1  Acts  to  be  the  occupier  of  such  ship  or 
vessel ;  but  this  section  shall  not  apply  to  any  ship  or  vessel  belonging 
to  her  Majesty  or  to  any  foreign  government. 

33.  Where  the  Guardians  are  the  Nuisance  Authority  for  part  of 
any  parish  only,  and  shall  require  to  expend  money  on  account  of 
such  part  in  execution  of  the  provisions  of  the  said  acts,  the  overseen 
of  the  parish  shall,  upon  receipt  of  the  order  from  tlie  said  Guardians, 
raise  the  requisite  amount  from  the  persons  liable  to  be  assessed  to 
the  poor  rate  therein  hy  a  rate  to  be  made  in  like  manner  as  a  poor 
rate,  and  shall  have  all  the  same  powers  of  making  and  recovering  the 
same,  and  of  payin<i;  the  expense  of  collecting  the  rate  when  made,  and 
shall  account  to  the  auditor  of  the  district  for  receipt  and  disburse- 
ment  of  the  same,  in  like  manner,  and  with  the  same  consequences^ 
as  in  the  case  of  the  poor  rate  made  by  them. 

34.  That  it  shall  be  lawful  for  the  Nuisance  Authority,  at  their  dis- 


a  Local  Government  Board. 

b  When  d  'stricta  of  several  sanitary  authorities  abut  upon  a  port  or  river,  the  Local 
Government  Board  may,  if  the  Introduction  of  contagious  disease  be  apprehended, 
appoint  one  of  the  local  authorities  to  be  the  sole  lanitaiy  authority  for  the  port  or 
river. 
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^etion,  to  require  the  pajment  of  any  costi  or  expenses  which  the 
owner  of  any  premises  may  be  liable  to  pay  under  the  said  Nuisances 
Removal  Acts  or  this  act,  either  from  the  owner  or  from  any  person  who 
then  or  at  any  time  thereafter  occupies  such  premises,  and  such  owner  or 
occupier  shall  be  liable  to  pay  the  same,  and  the  stme  shall  be  recovered 
in  manner  authorized  by  the  Nuisance  Removal  Acts,a  and  the  owner 
shall  allow  such  occupier  to  deduct  the  sums  of  money  which  he  so 
pays  out  of  the  rent  from  time  to  time  becoming  due  in  respect  of  the 
said  premise!),  as  if  the  same  had  been  actually  paid  to  such  owner  as 
part  of  such  rent :  provided  always,  that  no  such  occupier  shall  be  re- 
quired to  pay  any  further  sum  than  the  amount  of  rent  fur  the  time 
being  due  from  him,  or  which,  after  such  demand  of  such  costs  or  ex- 
penses from  such  occupier,  and  after  notice  not  to  pay  his  landlord 
any  rent  without  first  deducting  the  amount  of  such  costs  or  expenses, 
becomes  payable  by  such  occupier,  unless  he  refuse,  on  application 
being  made  to  him  for  that  purpose  by  or  on  behalf  of  the  Nuisance 
Authority,  truly  to  disclose  the  amount  of  his  rent  and  the  name  and 
address  of  the  person  to  whom  such  rent  is  payable ;  but  the  burden  of 
proof  that  the  sum  demanded  from  any  such  occupier  is  greater  than 
the  rent  due  by  him  at  the  time  of  such  notice,  or  which  has  since 
accrued,  shall  lie  upon  such  occupier :  provided  also,  that  nothing 
herein  contained  shall  be  taken  to  affect  any  contract  made  or  to  be 
made  between  any  owner  or  occupier  of  any  house,  building,  or  other 

5rc>perty  whereof  it  is  or  may  be  agreed  that  the  occupier  shall  pay  or 
ischarge  all  rates,  dues,  and  sums  of  money  payable  in  respect  of 
such  house,  building,  or  other  property,  or  to  affect  any  contract  what- 
soever between  landlord  or  tenant. 

Part  III.  6 
Miscellaneous, 

85.  cOn  application  d  to  one  of  her  Majesty's  principal  Secretaries  of  in  dttei, 
State  by  the  Nuisance  Authoritve  of  the  city  of  London,  or  any  dis-  boroughs,  or 
trict  or  parish  included  within  the  act  for  the  better  local  government  secreurrof 
of  the  metropolis,  or  of  any  municipal  borough,  or  of  any  place  under  the  state,  on 
Local  Government  Act,   1858,  or  any  Local  Improvement  Act,  or  of  application 
any  city  or  town  containing,  according  to  the  census  for  the  time  ®'  ^J*'^"^ 
being  in  force,  a  population  of  not  less  than  five  thousand  inhabitants,  m^ye^mi^wer 
the  Secretary  of  State/  may,  as  he  may  think  fit,  by  notice  to  be  pub-  them  to  make 
lished  in  the  London  Gazette^  in  Ireland  the  Dublin  GazeUe,g  declare  rcgulaiions 
tfie  following  enactment  to  be  in  force  in  the  district  of  such  Nuisance  Jouielr***"* 
Authority ;   and  from  and  after  the  publication  of  such  notice,  the 
Nuisance  Authority  shall  be  empowered  to  make  regulations  for  the 
following  matters,  that  is  to  say, 

a  See  Sections  19  and  20  of  the  Act  18  and  19  Vict.,  c  121. 

b  In  the  application  of  this  part  of  the  Sanitary  Act  to  Ireland,  the  changes  pre- 
scribed by  Sec.  61  must  be  observed. 

e  See  Section  51  Public  Health  Act,  1874. 

d  The  application  mentioned  in  this  section  for  power  to  make  regulations  as  to 
lodging  houses  may  be  made  by  any  Nui>auce  Aathority,  except  a  board  of  uuardians 
(8e«  Sec.  61),  and  mast  be  nuide  to  the  Local  Government  lioard,  who  shall  have 
iht  power  of  declaring  the  enactments  as  to  lodging  houses  to  k>e  in  force  in  any 
•anitary  district.— Sec.  6tf. 

e  For  the  purpose  of  this  part  of  the  act,  Sewers  and  Nuisances  Antborities  in  Ire- 
land are  incorporated.— S«c.  61. 

/In  Ireland  Local  Government  Board,  read  Section  61  of  this  act  in  conjunction 
with  Public  Health  Act,  1874. 

ff  This  notice  as  regards  Irish  enactments  mast  be  published  in  the  DubUn  Gkustts, 
in  aocordaiioe  with  Sec.  67. 


360 


The  Sanitary  Act,  1866. 


Cmeaio 
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1.  For  fixing  the  number  of  persons  who  may  occapj  a  house  or 
part  of  a  house  which  is  let  in  lodgings,  or  occupied  by  members 
of  more  than  one  family  : 

2.  For  the  registration  of  bouses  thus  let  or  occupied  in  lodgings  : 

3.  For  the  inspection  of  such  houses,  and  the  keeping  the  same 
in  a  cleanly  and  wholesome  state  : 

4.  For  enforcing  therein  the  provision  of  privy  accommodation, 
and  other  appliances  and  n>cans  of  cleanliness,  in  proportion 
to  the  number  of  lodgings  and  occupiers,  and  the  cleamiiug  and 
ventilation  of  the  common  passages  and  staircases  : 

5.  For  the  cleansing  and  limc-whiting  at  stated  times  of  sueh 
premises. 

The  Nuisance  Authority  may  provide  for  the  enforcement  of  the  above 
regulations  by  penalties  not  exceeding  forty  shilling:*  for  any  one  offence, 
with  an  additional  penalty  not  exceeding  twenty  shillings  for  every 
day  during  which  a  default  in  obeying  such  regulations  maf  continue  ; 
but  such  rc<;ulations  shall  not  be  of  any  validity  unless  and  until  they 
shall  have  been  confirmed  by  the  Secretary  of  State. 

But  this  section  shall  not  apply  to  common  lodging-houses  within 
the  provisions  of  the  Commou  Lodging  Houses  Act,  1851,  or  any  act 
amending  the  same. 

3G.  Where  two  convictions  against  the  provisions  of  any  act  re- 
lating to  the  over-crowding  of  a  house,  or  the  occupation  of  a  cellar 
as  a  separate  dwelling  place,  shall  have  taken  place  within  the  period 
of  three  months,  whether  the  persons  so  convicted  were  or  were  not 
the  same,  it  shall  be  lawful  for  any  two  justices  to  direct  the  closing 
of  such  premises  for  such  time  as  they  may  deem  necessary,,  and,  in 
the  case  of  the  cellars  occupied  as  aforesaid,  to  empower  the  Nuisance 
Authority  to  permanently  close  the  same,  in  such  manner  as  thej 
may  deem  fit.  at  their  own  cost. 

37.  The  Sewer  Authority,  or  in  the  metropolis  the  Nuisance 
Authority,  may  provide  for  the  use  of  the  inhabitants  within  its  dis- 
trict hospitals  or  temporary  places  for  the  reception  of  the  sick. 

Such  authority  may  itself  build  such  hospitals  or  places  of  reception, 
or  make  contracts  for  the  use  of  any  existing  hospital  or  part  of  an 
hospital,  or  for  the  temporary  use  of  any  place  for  the  reception  of  (he 
sick. 

It  may  enter  into  any  agreement  with  any  person  or  body  of  persons 
having  the  management  of  any  hospital  for  the  reception  of  the  sick 
inhabitants  of  its  district,  on  payment  by  the  Sewer  Authority  of  such 
annual  or  other  sums  as  may  be  agreed  upon. 

The  carrying  into  effect  this  section  shall  in  the  case  of  a  Sewer 
Authority  be  deemed  to  be  one  of  the  purposes  of  the  said  Sewage 
Utilization  Act,  1805,  and  all  the  provisions  of  the  said  act  shiUk 
apply,  accordingly. 

Two  or  more  authorities  having  respectively  the  power  to  provide 
separate  hosfitals  may  combine  in  providing  a  common  hospital,  and 
all  expenses  incurred  by  such  authorities  in  providing  such  hospital 
shall  be  deemed  to  be  expenses  incurred  by  them  respectively  ra 
carrying  into  effect  the  purposes  of  this  act. 

38.  Any  person  suffering  from  any  dangerous  infectious  disorder 
who  wilfully  exposes  himself,  without  proper  precaution  against 
spreading  the  said  disorder,  in  any  street,  public  place,  or  public  con- 
veyance,  and  any  person  in  charge  of  one  so  suffering  who  so  exposes 
the  sufferer,  and  any  owner  or  driver  of  a  public  conveyance  who 
does  not  immediately  provide  for  the  disinfection  of  his  conveyance 
after  it  has,  with  the  knowledge  of  such  owner  or  driver,  conveyed 
any  such  sufferer,  and  any  person  who  without  previous  disinfection 
gives,  lends,  sells,  transmits,  or  exposes  any  bedding,  clothing,  rags, 
or  other  things  which  have  been  exposed  to  infection  from  such  dis- 
orders, shall  on  conviction  of  such   offence  before  any  justice  be 
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liable  to  a  penalty  not  exceeding  five  pounds:  provided  that  no  pro- 
ceedingrs  under  this  section  shall  be  taken  against  persons  transmit- 
ting with  proper  precautions  any  such  bedding,  clothing,  rags,  or 
other  thingd  for  the  purpose  of  having  the  same  disinfected. 

39.  If  any  person  knowingly  lets  any  house,  room,    or  part  of  a  Penalty  J^ 
house  in  which  any  person  suffering  from  any  dangerous   infectious  hS2«»*n  whi'h 
disorder  has  been,  to  any  other  person  without  having  such  house,  infected  penous 
room,  or  part  of  a  house,  and  all   articles  therein   liable  to  retain  in-  h»ve  been 
fection,  disinfected  to  the  satisfaction  of  a  qualified  medical  practi-  '-<*«^* 
tioner  as  testified  by  a  certificate  given  by  him,  such  person  shall  be 

liable  to  a  penalty  not  exceeding  twenty  pounds.  For  the  purposes 
of  this  section  the  keeper  of  an  inn  shall  be  deemed  to  let  part  of  a 
house  to  any  person  admitted  as  a  guest  into  such  inn. 

40.  When  in  any  place  two  or  more  boards  of  guardians  or   local  Ou»rdlww,*c., 
authorities  have  jurisdiction,  the  Privy  Council  may,  by  any  order  J,,  \,^®^^^*^J,cal 
made  under  the  Diseases  Prevention  Act,  1855,  authorize  or  require  Aathoritiea 
such  boards  to  act  together  for  the  purposes  of  that  act,  and  may  pre-  for  execating 
acribe  the  mode  of   such  joint  action  and  of   defraying    the  costs  pj^'n^^n  ^ct. 
thereof. 

41.  In  any  proceedings  under  the  Common  Lodging  Houses  Act,  Evidence  of 
1851,  if  the  inmates  of  any  house  or  part  of  a  house  allege  that  they  of'over-Swiwaid 
are  members  of  the  same  family,  the  burden  of  proving  such  allega-  houae«. 

tion  shail  lie  on  the  persons  making  it. 

[The  opportunity  afforded  by  the  passing  of  this  act  was  taken  by  the 
Legislature  to  introduce  this  section  by  way  of  amendment  to  the 
**  Common  Lodging  Houses  Act;"  for,  whenever  the  officer  appointed 
visited  these  common  lodging  houses  and  found  them  to  be  over- 
crowded, it  had  been  the  practice  of  the  keeper  of  the  house,  or  room, 
to  shield  himself  from  penalties  by  pleading  that  the  occupants  were 
all  members  of  the  same  family,  and  that  consequently  the  house,  or 
room,  was  exempt  from  the  operation  of  the  Common  Lodging  House 
Act  and  the  bye-laws  made  thereunder.  Now  the  onus  probandi  ia 
laid  upon  the  defendant. — Byrne's  Compendium  of  Sunitm-y  Laics, 
page  35.  ]  p  ♦    .i     ♦« 

42.  The  sixty -seventh  section  of    the  Public  Health  Act,  1848,  ,he  whole  bf 
relating  to  cellar   dwellings,   sljall  apply  to  every  place  in  £w(7/anrf  Eng  and  and 
and  Ireland  where  such  dwellings  are  not  regulated  by  any  other  Act  ^»"e  and  of 

of  Parliament,  and  in  applying  that  section  to  places  where  it  is  not  Ji^^'an^  ij  vict 
in  force  at  the  time  of  the  passing  of  this  Act  the  expression  **  this  c.  63. 
Act"  shall  be  construed  to  mean  the  "Sanitary  Act,  i8()6,"  and  not 
the  said  **  Public  Health  Act,  1848."    In  construing  the  said  sixty- 
seventh  section  as  applied  by  this  act,  Nuisance  Authority  shall  bo 
aubstituted  fur  the  Local  Board. 

43.  Local  Boards  acting  in  execution  of  the  Local   Government  Jjqc»\  Board 
Act,  1858,  may  adopt  the  act  to  encourage  the  establishment  of  public  in  etrtaiii  cdses 
baths  and  wash-houses,  and  any  act  amending  the  same,  for  districts  niay  *<Jopt 

in  which  those  acts  are  not  already  in  force,  and  when  ihey  have  Jf J^"J2u. 

adopted  the  said  acts  they  shall  have  all  the  powers,  duties,  and 

rights  of  commissioners  under  the  said  acts  ;  and  all  expenses  incurred 

by  any  local  board  in  carrying  into  execution  the  nets  referred  to  in 

this  section  shall  be  defrayed  out  of  the  general  district  rates,  and  all 

receipts  by  them  under  the  said  acts  shall  be  carried  to  the  district 

fund  account. 

44.  When  the  district  of  a  burial  board  is  conterminous  with  the  p^^^,  ^f  butUL 
distiict  of  a  local  board  of  health,  the  burial  board  may,  by  resolu-  Boards  in 
tion  of  the  vestry,  and  by  agreement  of  the  burial  board  and  h)cal  curtain  cases 
board,  transfer  to  the  local  board  all  their  estate,  properly,  rights,  *'*  transfw  their 
powers,  duties,  and  liabilities,  and  from  and  after  such  transfer  the  Iu^^'boaM. 
local  board  shall  have  all  such  estate,  property,  rights,  powers,  duties, 

and  liabilities,  as  if  the  local  board  had  been  appointed  a  burial  board 
by  order  in  Council  under  the  fourth  section  of  the  act  of  the  session 
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of  the  tventieth  and  tventr-fint  jean  of  the  rcism  of 

llajeftj.  cha{»ter  eigbtr-one.  a 

iK'  45.  if  aoT  per»>n' wilialir  dAma^es  anr  vorks  or  liiopqti  bdbof- 

Ir  miuL"'*     ing  to  inr  loc^  board,  fever  aathoritT.  or  nuuaoe  otjiarirr,  ko 

•hall  Ipe  liable  to  a  penaltr  not  exeeedia^  ^r^  p^nndf. 
lapjryirrtioo  4<5.  The  foUovinz  bodies,  that  is  to  sar,   local  boarda. 

•r  t^titMFj         aath^ritief,  and  onisance  aathoritief,  if  not  alreadr 
Awtbtmhim,         fhall  r«?»pectirclT  be  b>die5  c-jn^^rate  dtsignatei  bj  saeh 
ther  miT  (uoiiir  bear  or  alopt.  with  pDver  to  sac  and  be 
SQcn  na-n^s.  an  1  to  h  ill  linli  for  tae  pan»«M  of  the  sereral 
conferring;  pojrers  on  sach  b-^lies  re«psctirelr  is  their «ereral  chane- 
ter«  of  IocaI  b^ani*,  sewer  aathorities.  or  nnisjinee  a^thoritiesL 
£xt«Bt  of  ^"t-   1*bc  aothoritj  conferred  on  oce  of  her  JfajesST's  prineipd 

Mmtho^tf  to  Secretaries  of  State  6  hx  section  serentT-nre  of  the  JLocal  GoTemeat 
ar^n'rMMes?'  Act,  Hi-y'i,  to  enii*ower'bT  provisionil  order  a  local  boanl  to  pal  ia 
lawUoiSJr"*  fore*,  with  reference  to  the  lanl  referred  to  in  such  order,  the  poven 
Se:.  7$  tA  of  the  L'ind4  Claoses  CansolMaci  >n  Act.  1^15.  with  respect  to  the 
31  sad  K  Viet.,  purchase  and  taking  of  lands  otherwise  than  br  a^rv*ment,  ihall 
*^^  extend  and  applr  and  »hiU  be  d.'cnned  to  hare  alwajs  extended  and 

ap;ilied  to  ererjrcafe  in  whicti  br  the  Pablic  Health  Act^  1^9,  and 
the  Local  Goremment  Act.  183S,  or  either  of  theio.  or  anr  act 
extending  or  amending  those  acts,  or  either  of  them,  a' local 
board  are  aathorised  to  purchase,  proridc,  use,  or  t^ike  lands  or 
premises  for  any  of  the  porposes  of  the  «aid  act^  or  either  of  theau 
or  of  any  such  act  as  aforesaid ;  and  sections  serenty-three  and 
eiehty-four  of  the  Public  Health  Act,  ISIS,  shall  be  coastrned  as  if 
the  words  "'by  agreement*'  therein  respectirely  used  had  beea 
expresslv  repealed  by  section  seventy-fire  of  the  Local  GoTerament 
Act,  1858. 
ApDMrmnee  ^^'  -^"7  \o^fi\  board,  sewer  aathority,  or  nuisance  authority  laay 

ofLo^l  appear  before  any  justice  or  justices,  or  in  any  legal  proceeding,  bj 

Antborttiei  its  clerk  or  by  any  oflScer  or  member  authorised  generally  or  ia 

Jj^j^j[jjj  respect  of  any  special  proceeding  by  resolution  of  such  board  or 

authority,  and  such  person  being  so  authorised  shall  bo  at  libertr  to 
institute  and  carry  on  any  proceeding  which  the  nuisance  antho'rity 
is  authorised  to  institute  and  carry  on  under  the  nuisance  remoral 
acts  or  this  act. 
Mode  of  *^'  Where  complaint  is  made  to  one  of  her  Majesty's  principal 

prnceedinff  Secretaries  of  State  that  a  Sewer  Authority  or  Local  Board  of  Health 

where  Sewer  has  made  default  in  providing  its  district  with  sufficient  sewers,  or  in 
^thurUjr  tjie  maintenance  of  existing  sewers,  or  in  providing  its  district  with  a 

deikolt  in  fupply  of  water  in  cases  where  danger  arises  to  the  health  of  the 

prnriding  inhabitants  from  the  insufficiency  or  unwholcsomcness  of  the  existing 

•offldent  Mwers,  supply  of  water,  and  a  proper  supply  can  be  got  at  a  reasonable  cost, 
or  that  a  Nuisance  Authority  has  made  default  in  enforcing  the 
provisions  of  the  Nuisance  Removal  Acts,  or  that  a  local  board  has 
made  default  in  enforcing  the  provisions  of  the  Local  Government  Act, 
the  said  Secretary  of  S:ate,  if  satisfied  after  due  inquiry  mode  by  him 
that  the  Authority  has  been  guilty  of  the  alleged  default,  shall  make  an 
order  limiting  a  time  for  the  performance  of  its  duty  in  the  matter  of 
such  complaint ;  and  if  such  duty  is  not  performed  by  the  time  limited 
in  the  order,  the  said  Secretary  of  State  shall  appoint  some  person  to 
perform  the  same,  and  shall  by  order  direct  that  the  expenses  of  per- 
forming the  same,  together  with  a  reasonable  remuneration  to  the 
person  appointed  for  superintending  such  performance,  and  amounting 
to  a  sum  specified  in  the  order,  together  with  the  costs  of  the  proceed- 
ings, shall  be  paid  by  the  Authority  in  default ;  and  any  order  made  for 

a  This  act  appears  to  refer  only  to  Enj^Iand. 
6  In  IrsUnd  the  Local  Qurerument  Board. 


29  and  30  VkU  c.  90.  363 

the  payment  of  snch  costs  and  expenses  may  be  removed  into  the  Court 
of  Queen's  Bench,  and  be  enforced  in  the  same  manner  as  if  the  same 
were  an  order  of  sach  court. 

[The  Local  G'lvernmont  Board  (Ireland)  roaj  enforce  its  orders  on  the  Local 
Sanitary  Authority  by  writ  ot  niandamns.  See  37  and  38  Vic ,  c.  93,  sec.  37,  and  also  81 
and  33  Vic,  c.  115,  aec.  8,  and  33  and  33  Vic,  c.  lUO  ] 

50.  All  expenses  incurred  bj  a  Sewers  Authority  or  Local  Board  in  Reenrery  of 
giving  a  supply  of  water  to  premises  under  the  provisions  of  the  sevcntv-  certain  eipensae 
sixth  section  of  the  Public  Health  Act,  1848,  or  tlie  fifty-first  section  of  water  suppljr. 
of  the  Local  Government  Act,  1858,  and  recoverable  from  the  owners 
of  the  premises  supplied,  may  be  lecovered  in  a  summary  manner. 

61.  All  penalties  imposed  by  the  Act  of  the  sixth  year  of  King  Power  to  rednce 
Georiye  ihe  Fourth,  chapter  seventy-eight,  intituled  An  Act  to  repeal  ^^^^^^^^^^ 
the  several  Laws  relating  to  Quarantine^  and  to  make  other  provisions  in  gjp  7^,  * 
Ueu  thereof,  may  be  reduced  by  thejustices  or  court  having  jurisdiction 

in  respect  of  such  penalties  to  such  sum  as  the  justices  or  court  think 
just. 

62.  Every  vessel  having  on  board  any  person  affected  with  a  dan-  Descrtptioa  of 
gerous  or  infectious  disorder  shall  be  deemed  to  be  within  the  provi-  vessels  within 
sions  of  the  act  of  the  sixth  year  of  King  George  the  Fourth,  cliapter  prorisions  of 
seventy-eight,  although  such  vessel  has  not  commence!  her  voyage,  *  ®* *^*»  *•  ^*' 
or  has  come  from  or  is  bound  for  some  place  in  the  United  Kingdom, 

and  the  Lords  and  others  of  her  Majesty's  Most  Honourable  Privy 
Council,  or  any  three  or  more  of  them  (the  Lord  President  of  the 
Council  or  one  of  her  Majesty's  principal  Secretaries  of  State  being 
one),  may,  by  order  or  orders  to  be  by  them  from  time  to  time  made, 
make  such  rules,  orders,  and  regulations  as  to  them  shall  seem  fit,  and 
every  such  order  shall  be  certified  under  the  hand  of  the  clerk  in 
ordinary  of  her  Majesty's  Privy  Council,  and  shall  be  published  in  the 
London  Gazette,  and  such  publication  shall  be  conclusive  evidence  of 
such  order  to  all  intents  and  purposes;  and  such  orders  shall  be  bind- 
ing and  be  carried  into  effect  as  soon  as  the  same  shall  huve  been  so 
published,  or  at  such  other  time  as  shall  be  fixed  by  such  orders,  with 
a  view  to  the  treatment  uf  persons  atlccted  with  cholera  and  epidemic, 
endemic,  and  contagious  disease,  and  preventing  the  spread  of  cholera 
and  such  other  diseases,  as  well  as  on  the  seas,  rivers,  and  waters  of  the 
United  Kingdom,  and  on  the  high  seas  within  three  miles  of  the  coasts 
thereof,  as  on  land  ;  and  to  declare  and  determine  by  what  Nuisance 
Authority  or  Authorities  such  orders,  rules,  and  regulations  shall  be 
enforced  and  executed  ;  and  any  expenses  incurred  by  such  Nuisance 
Authority  or  Authorities  shall  be  deemed  to  be  expenses  incurred  by  it 
or  them  in  carrying  into  effect  the  Nuisances  Kemoval  Acts. 

63.  Where  notice  a  has  been  given  by  the  Nuisance  Authority,  or  Periodical 

their  officer  or  officers,  for  the  periodical  removal  of  manure  or  other  removal  of 

«  mannre  In 

mews,  Ac. 

No.  N  0  T  I  C  E .  a 


NUISAKCB  ACTHOBITT  O 

NoliM  imder  29(A  dt  ZOth  Vic,  cap.  90,  See,  68. 


To  the  Owner  or  Occupier  of  I^remises  at 

Yoa  are  hmby  rtquiied  by  the  said  Nninance  Aut>iority,  pursuant  to  the  proTi> 
■ion  of  the  Public  Halth  Act,  29  and  30  Vict.,  cap.  9^,  Rec.  Ji3.  periodically  to  remove 
as  hereafter  requred  all  manure  or  oth' r  refuse  matter,  existing  in  the  preuiises 
situated  at  No.  that  is  to  >ay 

in  each  and  that  said  premises  be  thoroughly  cleansed  and  purified 

to  the  satiafSitetion  of  the  Medical  Officer  of  Health,  or  other  officer  of  this  Nuls*nc« 
Authority. 

a  See  alio  section  18  of  Nuisances  Removal  Act,  1856. 
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refase  matter  from  mews,  stables,  or  other  premises  (wheliier  foeb 
notice  shall  be  bj  public  announcement  in  the  localitj  or  otherwise), 
and  subsequent  to  such  notice  the  person  or  persons  to  whom  tlM 
manure  or  other  refuse  matter  belongs  shall  not  so  remove  the  same* 
or  shall  permit  a  further  accumulation,  and  shall  not  continae  soch 
periodical  removal  at  such  intervals  as  the  NnisAnce  Authority,  or  their 
officer  or  officers  shall  direct,  he  or  they  shall  be  liable,  without  further 
notice,  to  a  penalty  of  twenty  shillings  per  day  for  every  day  during 
which  such  manure  or  other  refuse  matter  shall  be  permitted  to  accu- 
mulate, such  penalty  to  bo  recovered  in  a  summary  manner  :  provided 
always,  that  this  section  shall  not  apply  to  any  place  where  the  board 
of  guardians  or  overseers  of  the  poor  are  the  Nuisance  Authority. 

54.  Penalties  under  this  act,  and  expenses  directed  to  be  recovered 
in  a  summary  manner,  may  be  recovered  before  two  justicx^s  in  manner 
directed  by  an  act  passed  in  the  session  holden  in  the  eleventh  and 
twelfth  years  of  the  reign  of  her  Majesty  Queen  Victoria,  chapter 
forty-three,  intituled  An  Act  to  facilitate  the  performance  of  the  dutie»_ 
of  Justices  of  the  Peace  out  of  Sessions  within  England  and  Wales,  wiik 
respect  to  summary  convictions  and  orders^  or  any  act  amending  the 
same. 

[By  sec.  GO  these  penalties  and  expenses  are  to  be  recovered  in  the 
manner  directed  by  the  Petty  Sessions,  Ireland,  Act.  They  should  be 
recovered  as  damages  before  a  justice,  and  an  action  will  not  lie  for 
their  recovery, — Blackburn  v.  Parkinson,  28  LXM.C.N.S.  7.] 

55.  All  powers  given  by  this  act  shall  be  deemed  to  be  in  additioQ 
to  and  not  in  derogation  of  any  other  powers  conferred  on  any  local 
authority  by  Act  of  Parliament,  law,  or  custom,  and  such  authority 
may  exercise  such  other  powers  in  the  same  manner  as  if  this  Act  hid 
not  passed. 


Ifodifleation^ 
neceinary  f«»r 
appliC'itlon  of 
P..rt  I.  to 
Ireland. 


Modifications 
necHinary  for 
application  of 
Part  2  to  IreLind* 


Part  IV. 
Application  of  Act  to  Ire/and. 

56.  In  applying  the  first  part  of  this  act  to  Ire/and  the  following 
changes  shall  be  observed; — 

(I.)  The  provisions  of  the  sections  numbered  from  seventy- five 
to  eighty,  both  included,  of  the  Puhlic  Health  Act,  1848,  and 
sections  fifty-one,  fifty-two,  and  fifty-three  of  the  Local 
Government  Act,  1858,  and  section  twenty  of  the  Local  Grovern- 
ment  Act,  1858,  Amendment  Act,  18G1,  referred  to  in  the  first 
part  of  this  act,  shall  for  all  purposes  connected  with  the  exe- 
cution of  this  act  he  extended  to  Ireland. 

(2.)  The  Sewage  Utilization  Act,  18()5,  shall  be  amended  by  sub- 
stituting in  Ireland  the  Sewer  Authority,  as  defined  by  the  first 
schedule  to  this  act,  for  the  Sewers  Authority  as  defined  by 
said  act. 

57.  The  Nuisance  Removal  Acts,  a*  amended  by  the  second  part  of 
this  act,  shall  apply  to  Ire/and:  provided,  however,  that  in  such  appli- 
cation the  following  changes  shall  be  observed : — 


And  take  notice,  should 'you  neglect  or  refas«  to  comply  .with  the  terma  of  this 
Notice,  you  are  liable  to  a  penalty  of  Twenty  Shillings  for  every  day  during  which 
such  lefusAl  or  nc;;lect  continues. 

And  you  are  farther  apprized  that  summary  proceedinars  will  be  taken  without 
ftuther  notice  for  the  enforcing  of  said  penalties  incurred  as  aforesaid. 
Dated  this                           day  of                                  ,18 
Signed,  

OJtur  (clerk  or  acting  derk  onlp)  qf  said  Xuitanc*  AfUhurUf. 
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(1).  Sewer  Authority  as  defined  by  the  Sewage  Utilization  Act, 
1865,  and  amended  by  this  act,  shall  in  Ireland  be  the  Nuisance 
Authority  for  executing  the  Nuisance  Removal  Acts : 

(2.)  The  expenses  of  executing  the  Nuisance  Removal  Acts  shall 
be  defrayed  out  of  the  funds  hereinafter  provided  : 

(8.)  The  penalties  shall  be  recovered  in  the  manner  hereinafter 
provided : 

(4.;  The  expressions,  "  Mayor,  Aldermen,  and  Burgesses," 
"Council,'*  "Borough  Kate,"  "Borough  Fund,"  and  "Town 
Bate,"  shall  in  the  first  schedule  hereto  have  respectively  the 
same  meaning  as  in  the  acts  for  the  regulation  of  Municipal 
Corporations  in  Ireland: 

(5.)  For  the  purposes  of  the  twenty-second  section  of  the  Nuisance 
Removal  Act,  1855,  the  Nuisance  Authority  shall  in  Ire/and 
have  the  power  of  entering  land  conferred  by  the  Sewage 
Utilization  Act,  1865,  and  shall  have  the  same  power  of  levying 
assessments  under  the  said  section  that  they  have  of  levying  any 
other  rates  they  are  authorized  by  law  to  impose. 

58.  In  Ireland,  the  Nuisance  Authority,  not  being  the  guardians  a  of  How  expenses  to 
the  poor,  shall  pay  all  expenses  incurred  by  them  in  carrying  the  "*  ^  defrayed 
Nuisances  Removal  Acts  into  effect  out  of  the  fund  in  the  first  schedule  wheiTKaiMiice 
in  that  behalf  mentioned,  and  where  such  fund  arises  wholly  or  in  part  Authority  not 
from  rates  shall  have,  in  addition  to  their  existing  powers  of  rating,  ^  Board  of 

all  such  powers  for  making  and  levying  any  extra  rate,  if  necessary,  Guardians, 
respectively,  as  in  the  case  of  any  rate  authorized  to  b&made  under 
the  provisions  of  the  respective  acts  of  parliament  under  which  the 
Nuisance  Authorities  are  constituted  or  authorized  to  levy  rates ;  and 
all  provisions  of  such  acts  respectively  shall  be  applicable  in  respect 
thereof :  provided  that  when  the  rates  to  be  assessed  by  such  authority 
are  limited  by  law  to  a  certain  rateable  amount,  such  limitation  shall 
not  apply  or  extend  to  expenses  incurred  in  carrying  this  act  into 
execution  ;  and  it  shall  be  lawful  for  such  authority  to  assess  the 
expenses  under  this  act  in  addition  to  such  limited  assessment. 

59.  In  Ireland,  a  Nuisance  Authority,  being  guardians  of  the  poor,  ^nen  Board 
shall  pay  all  expenses  incurred  by  them  in  carrying  this  act  into  effect  of  Guardians 
out  01  the  poor  rates  of  the  union,  and  charge  the  same  to  the  union,  is  Nuisance 
or  any  electoral  division  or  electoral  divisions  thereof,  in  such  man-  howMDenses 
ner  as  the  Poor  Law  Commissioners  shall   from   time  to  time,  by  to  be  defrayed 
general  orders  applicable  to  classes  of  cases,  or  by  order  in  any  parti-  in  li eland, 
cular  case,  direct. 

60.  [This  Section  is  repealed  by  34  and  35  Vic,  c.  109,  s.  22,  page 
870.] 

61.  In  applying  the  provisions  of  Part  III.  of  this  act  to  Ire/and  Modifications 
the  following  changes  shall  be  observed  :  necessary  for 

application  uf 
(1.)  Application  for  power  to  make  regulations  as  to  lodging  part  3  to 

houses  may  be  made  by  any  Nuisance  Authoritv  except  a  Board  Ireland. 

of  Guardians,  and  shall  be  made  to  the  Lord  Lieutenant^  in 

Council,  and  the  said  Lord  Lieutenant  in  Council  shall  have  the 

power  of  declaring  the  enactments  as  to  lodging-houses  in  the 

third  part  of  this  act  to  be  in  force  in  any  Nuisance  District  c 

(2.)  The  said  Lord  Lieutenant  in  Council  shall  have  and  exercise 
the  power,  in  respect  of  Boards  of  Guardians  acting  together, 
vested  in  the  Privy  Council  by  the  said  third  part  of  this  act.^ 

(3.)  In  Ireland,  any  Nuisance  Authority,  except  a  Board  of 
Gnardians,  may  exercise  the  powers  conferred  on  Local  Boards 

« The   Pnblic   Health   Act,    1874,  gives  the  guardians  the  same  sanitary  powers 
relative  to  noisances,  sewage,  water,  Ac,  that  the  town  authorities  po>8eBs. 

b  Local  Oovornment  Board,      e  See  sec.  86,  page  859.     d  See  sec  40,  page  8fil. 
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acting  in  the  execntion  of  the  Local  GoTernment  Act,  1858,  bj 
the  said  third  part  of  this  act.  a 
(4.)  Sewer  and  Nuisance  Auihorities  in  Ireland  shall  be  incor- 
porated for  the  purposes  of  this  act  by  the  names  set  forth  m 
the  said  first  schedule  hereto ;  and  such  Sewer  or  Nuisance 
Authorities  may  hold  lands  by  such  names  for  the  purposes  of 
Burial  Ground  {Ireland)  Act,  1 856 : 
(5.)  The  penalties  under  the  third  part  of  this  act  shall  be  re- 
covered in  like  manner  as  herein  before  provided  with  respect  to 
penalties  under  the  second  part  of  this  act.  6 
62.  The  Diseases  Prevention  Act,  1865,  as  amended  by  the  Nuisance 
Removal  and  Disease  Prevention  Amendment  Act,  1860,  and  this  act, 
shall  extend  to  Ireland:  provided,  however,  that  in  such  application  the 
following  changes  shall  be  observed  : 

(1.)  The  Lord  Lieutenant  in  Council  shall  have  the  power  with 
respect  to  Ireland  which  the  Privy  Council  has  under  such 
provisions  for  prevention  of  disease  in  England* 
(2.)  The  commissioners  for  administering  the  laws  for  the  relief  of 
the  poor  in  Ireland,  hereinafter  called  the  Poor  Law  Commis- 
sioners, shall  be  the  authority  in  Ireland  for  issuing  regulations 
to  carry  the  provisions  of  said  act  into  effect. 
(3.)  The  regulations  of  the  Poor  Law  Commissioners  shall  be 
authenticated  in  like  manner  as  orders  of  theirs  under  the 
Dispensary  Act,  1851,  statute  14  and  15  Vict.y  c.  68,  Sec  2. 
(4.)  In  defraying  the  expenses  of  the  prevention  of  disease  out  of 
the  poor  rate  of  the  union  under  this  act  the  guardians  of  the 
poor  shall  charge  the  same  to  the  union,  or  any  Dispensary 
District  or  Electoral  Division  or  Divisions  thereof,  in  such  man- 
ner as  the  Poor  Law  Commissioners  shall  from  time  to  time, 
by  general  orders  applicable  to  classes  of  cases,  or  by  orders  in 
particular  coses,  direct 

63.  In  Ireland,  all  committees,  inspectors,  medical  officers,  and 
other  persons  appointed  or  employed  under  the  powers  of  statote 
fourteenth  and  fifteenth  Victoria,  chapter  sixty-eight  (the  Dispensaries 
Act,  1851),  shall  and  they  are  hereby  required  within  their  respective 
districts  to  aid  the  local  authority,  and  such  ofSccrs  or  persons  as  they 
shall  appoint  or  employ,  in  the  superintendence  and  execution  of  aoj 
directions  and  regulations  which  may  at  any  time  be  issued  by  the 
Poor  Law  Commissioners  for  the  time  being  under  the  authority  and 
by  virtue  of  this  act. 

64.  In  Ireland,  the  provisions  of  the  Dispensary  Act,  1851  (statute 
14  and  15  Vict.,  c.  G8),  with  respect  to  the  duties  and  appointment  of 

dotiesand  tV^  medical  inspectors,  shall  be  incorporated  with  this  act,  and  the  prcven- 
pointmentof  tion  of  disease  and  inquiry  into  public  health  under  this  act  shall  be 
Medical  Inspeo-  deemed  one  of  the  purposes  for  which  such  medical  inspectors  have 
tors  in  Ireland  x^qqh  or  may  be  appointed,  in  like  manner  as  if  its  provisions  had  been 
referred  to  in  the  said  act  of  1851,  instead  of  the  provisions  of  the  said 
Nuisances  Kemoval  and  Diseases  Prevention  Act  of  1848. 

65.  In  Ireland^  whenever  in  compliance  with  any  direction  or  regu- 
lation of  the  Poor  Law  Commissioners  which  they  may  be  empowered 
to  make  under  the  laws  for  the  time  being  as  to  the  public  health, 
any  medical  officer  of  a  union  or  dispensary  district,  or  any  other 
medical  practitioner  specially  employed  by  the  guardians  for  the 
purpose,  shall  perform  any  extra  medical  service  in  any  union  or  part 
of  a  union,  it  shall  nnd  may  be  lawful  for  the  guardians  of  the  union 
to  determine,  subject  to  the  approval  of  the  said  commissioners,  and 
if  they  shall  not  approve  the  amount  determined  by  the  guardians,  for 
the  said  commissioners  to  fix  by  order  under  their  seal  such  rema- 
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a  See  sec  43,  page  861. 


b  Sec  sec.  60,  p«ge  800. 
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Deration,  proportioned  to  the  nature  and  extent  of  such  services  aa 
aforesaid,  as  to  them  shall  appear  just  and  reasonable  ;  and  the  amount 
of  such  remuneration  shall  be  paid  to  such  medical  officer  or  other 
medical  practitioner  bj  the  guardians  of  the  union  out  of  the  rates 
raised  for  the  relief  of  the  poor,  and  shall  be  charged  either  to  the 
union  at  large,  or  to  such  part  or  parts  of  the  union,  according  to  the 
nature  of  the  case,  as  the  said  Commissioners  shall  in  each  case  direct. 

[The  Public  Health  (Ireland),  Act,  1874,  creates  the  Local  Oorern- 
ment — formerly  Poor  Law — Board,  the  supreme  directive  and  con- 
trolling sanitary  authority.] 

66.  The  Lord  Lieutenant  in  Council  may  from  time  to  time  direct  Poor  Law 
the  Poor  Law  Commissioners  to  cause  to  be  made  such  inquiries  as  CoaunlMloiMn 
the  Lord  Lieutenant  in  Council  see  fit  in  relation  to  any  matters  con-  *o«akcta^airie« 
ceming  the  public  health  in  any  place  or  places  in  Ireland^  and  the  heiSth  in*** 
Poor  Law  Commissioners  a  shall  report  the  result  of  such  inquiries  to  Ireland. 

the  Lord  Lieutenant  in  Council 

67.  Publication  shall  be  made  in  the  Dublin  Gazette  in  any  case  in  Publication  in 
Ireland   where  publication  in  the  London  Gazette  is  required  in  J'"*l5**Av**  ^ 
JLngland,  OazetU. 

68.  All  powers  relating  to  the  execution  of  this  act  in  England,  and  s^uiy  of 

by  this  act  vested  in  one  of  her  Majesty's  principal  Secretaries  of  State,  sute  in  England 
shall  with  regard  to  the  execution  of  this  act  in  Ireland;  in  all  cases  to  be  exercised 
not  hereinbefore  expressly  provided  for,  be  vested  in  the  Lord  Lien-  {J^  J^S**  *' 
tenant  or  other  Chief  Governor  or  Grovemors  of  Ireland ;  and  all  jjoutMuuit  in 
powers  relating  to  the  execution  of  this  act  in  England,  and  by  this  Council. 
act  vested  in  the  Privy  Council  in  England,  shall,  with  regard  to  the 
execution  of  this  act  in  Ireland,  in  all  cases  not  hereinbefore  expressly 
provided  for,  be  vested  id  the  Lord  Lieutenant  in  Council  in  Ireland. 

69.  From  and  after  the  passing  of  this  act  the  acts  sot  forth  in  the  Repoaltof 
second  schedule  hereto  shall  be  repealed,  so  far  as  they  are  still  in  force :  itatntes  applio. 
provided  always,  that  all  proceedings  commenced  or  taken  under  the  •hie  to  Ireland, 
said  acts,  and  not  yet  completed,  may  be  proceeded  with  under  said 

acts,  and  that  all  contracts  and  works  undertaken  by  virtue  of  said 
acts  shall  continue  and  be  effective  as  if  said  acts  had  not  been 
repealed. 

a  Now  Local  Qovernment  Board. 
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SCHEDULES. 


FIRST  SCHEDULE— Afflioatioh  to  IftnAKD. 


Deteriptien  of  Sewon 

and  NnlBance 
Authority  In  Ireland. 


Deicrfptlon  of  Sewers 

and  Nuisance 

District  in  Ireland. 


The  Bight  Honourable 
fhe  Lord  Mayor, 
Aldermen,  and  Bnr- 
MMes,  acting  by  the 
Town  Council. 

Tlie  Mayor,  Aldermen, 
and  Burgesses,  acting 
by  the  Town  Council. 

The     Town     Commls< 
^gloners. 


The  Township  Commis- 
sioners. 

The  Commissioners 
i^ppointed  by  rirtne 
en  an  Act  made  in  the 
9th  Tear  of  the  Reini 
of  Qeorge  the  Fourth, 
tntitoled  *'An  Act  to 
ni^Le  Provision  for 
the  Lighting.  Cleans- 
ing, and  Watching  of 
Cities  and  Towns  Cor* 
oorate  and  Marlcet 
Towns  in  Ireland  in 
certain  cases.** 

The  Municipal  Commla- 
sioners. 

The  Guardians  of  the 
Poor  of  each  Union. 


The  City  of  Dublin. 


Towns  Corporste,  with 
exception  of  Dublin. 


Towns  having  Town 
Commissioners,  under 
"  The  Towns  Improve- 
ment (Ireland)  Act. 
1864**  (17  and  18 
Vict.,  c.  118),  or 
under  any  Local  Act. 


Townships  having  Com. 
missioners  under 
Local  Acts. 

Towns  under  such  Com- 
missioners. 


Towns  having  Municipal 
Commissioners,  under 
8  A  4  Vict,  c  10& 

Such  part  of  each  Union 
as  is  not  under  ano- 
ther Sewer  or  Nui- 
sance Authority. 


Corporsto  Name 
for  the  purx>ose  of 

suing  or  being 

sued,  or  holding 

Property,  under 

the  Provisions  of 

this  Act. 


Hate  or  Fund  ooi 

of  which  Expenses 

incurred  by  Sewers 

orNnisanoo 

Authority  nader 

this  Act  to  be  de- 

f^yed. 


The  Right  Honourable 
the  Lord  Mayor, 
Aldermen,  and  Bur- 
gesses of  the  City  of 
Dublin. 

The  Mayor,  Aldermen, 

snd  Burgesses  of  the 

City  or  Town  of 


The     Town 
ftlonersof— 


Commis- 


The  Township  Commis- 
sioners of 

The       Lighting       and 
^Clesnsing      Commis- 
sioners of^the  Town 
of 


The  Borough    Hate  or 
Borough  Fond. 


The  Borough  Hate 
Borough  Fund. 


AnvRate  levied  by 
the  Commissioners. 


Tbe  Municipal  Commis- 
sioners of 

The  Guardians  of  the 
Poor  of  the  —  Union. 


J 


The  Town  Fund. 


The  Poor  Rale  of.UnkiL 


SECOND  SCHEDULE. 


Statutes  Repealed, 

Local  Boards  of  Health  Act  for  Ireland,  1818 ;  Statute  58  Geo.  m., 
cap.  47,  88.  10  to  15,  inclusive. 
Officers  of  Health  Act  for  Ireland,  1819 ;  Statute  59  Geo.  III.,  c.  41. 
Nuisance  Removal  and  Disease  Prevention  Act,  1848. 
Nuisance  Bcmoval  and  Disease  Prevention  Act,  1849. 
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THE  LOCAL  GOVERNMENT  BOARD  (IRELAND)  ACT,  1872. 

35  and  86  Victoria,  Cap.  69. 

An  Act  for  constituting  a  Local  Government  Board  in  Ireland,  and 
vesting  therein  certain  functions  of  the  Lord  Lieutenant,  the  Privy 
Council,  and  the  Chief  Secretary  to  the  Lord  Lieutenant,  concern- 
ing the  Public  Health  and  Local  Government,  together  with  the 
powers  and  duties  of  the  Commissioners  for  administering  the  Laws 
for  the  Relief  of  the  Poor  in  Ireland. 

[lOth  August,  1872.] 

1.  This  act  may  be  cited  as  "The  Local  Government  Board  (Ire-  Sbort title, 
land)  Act,  1872." 

2.  A  board  shall  be  established,  to  be  called  the  Local  Government  Establlghment 
Board  for  Ireland  (in  this  act  referred  to  as  "  The  Local  Government  me!;?''S)Si^S?" 
Board"),  and  from  and  after  the  establishment  of  such  board  the  Ireland. 
Poor  Law  Commission  shall  cease  to  exist,  and  all  powers  and  duties 

vested  in  or  imposed  on  the  Commissioners  for  administering  the  Laws 
for  Relief  of  the  Poor  in  Ireland  by  the  several  acts  of  Parliament 
relating  to  the  relief  of  the  poor  and  any  other  acts,  or  vested  in  or 
imposed  on  the  Lord  Lieutenant,  the  Privy  Council,  or  on  the  Chief 
Secretary  to  the  Lord  Lieutenant  by  the  enactments  mentioned  in  the 
schedule  annexed  hereto,  shall  be  transferred  to  and  imposed  on  the 
said  Local  Government  Board,  and,  except  as  otherwise  provided  by 
this  act,  shall  be  exercised  and  performed  by  such  board  in  like  manner 
and  form,  and  subject  to  the  same  conditions,  liabilities,  and  incidents 
respectively,  as  such  powers  and  duties  might  before  the  passing  of 
this  act  have  been  exercised  and  performed  by  the  authorities  in  whom 
the  same  were  then  vested  respectively,  or  as  near  thereto  as  circum- 
stances admit. 

3.  The  Local  Government  Board  shall  consist  of  a  president,  being  ConttituUon  of 
the  Chief  Secretary  to  the  Lord  Lieutenant  for  the  time  being,  the  ment  ^rd.™ 
Under  Secretary  to  the  Lord  Lieutenant  for  the  time  being,  together 

with  a  vice-president  and  two  other  commissioners,  one  of  whom  shaJl 
be  qualiOed  in  like  manner  as  the  medical  commissioner  under  the 
Medical  Charities  Act,  to  be  appointed  by  her  Majesty,  and  to  hold 
ofiSce  during  the  pleasure  of  her  Majesty. 

[Rest  of  clause  relates  to  appointment  of  officers.] 

4.  A  rule,  order,  or  regulation  made  by  the  Local  Government  Board 
shall  be  valid  if  it  is  made  under  the  seal  of  the  Board,  and  signed  by 
the  president,  or  by  the  Under  Secretary  to  the  Lord  Lieutenant,  or  by 
the  vice-president,  or  by  the  two  other  members  of  the  board,  both 
signing ;  and  the  production  of  such  prima  facie  evidence  of  any  of 
the  said  rules,  orders,  or  regulations  shall,  until  the  contrary  is  shown, 
be  a  sufficient  proof  that  any  such  rule,  order,  or  regulation  of  the 
Local  Government  Board  was  duly  made. 

5.  [Transfers  the  power  of  all  other  authorities  relative  to  the 
relief  of  the  poor,  graveyards,  &c.,  to  new  Board.] 

6.  From  and  after  the  passing  of  this  act,  any  auditor  of  poor  law  .  ^^ 
unions  in  Ireland,  who  shall  be  appointed  to  audit  the  accounts  of    °      "* 
other  public  bodies,  in  addition  to  the  accounts  of  the  boards  of  guar- 
dians of  unions,  shall  not  receive  for  that  duty  remuneration  beyond 

the  amount  of  his  yearly  salary,  any  enactment  to  the  contrary  not- 
withstanding, and  every  such  enactment  is  hereby  repealed ;  and  the 
number  of  such  auditors  and  the  amount  of  their  salaries  shall  be 
such  as  the  Local  Government  Board  shall  determine  from  time  to 
time,  with  the  approval  of  the  Lords  Commissioners  of  her  Majesty's 
Treasury  :  provided  always,  that  the  Local  Government  Board  shall 
from  time  to  time  ascertain  and  determine  what  proportion  of  the 
salaries  paid  to  the  said  auditors  should  be  charged  in  respect  of  the 
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audit  of  the  accounts  of  such  public  bodies  respectirelj,  and  the 
amount  so  ascertained  in  respect  of  each  such  body  shall  be  payable 
by  such  body,  and  shall  be  paid  accordingly  to  sucn  bank  or  to  such 
person  as  the  said  Commissioners  of  her  Majesty's  Treasury  may 
direct. 

8.  [Repealed  by  section  46,  73  and  38  Vict.,  c.  9a] 

9.  The  sewer  authority  of  any  district  not  being  guardians  of  the 
poor  shall  defray  all  expenses  incurred  by  such  sewer  authorityin 
carrying  into  effect  the  provisions  of  section  thirty-seven  of  **  Tha 
Sanitary  Act,  1866,"  out  of  the  funds  and  in  the  manner  prescribed  by 
section  tifty-eight  of  the  said  act,  as  if  the  same  were  ezpensea 
incurred  in  carrying  the  Nuisance  Removal  Acts  into  effect. 

10.  [Relates  to  holding  of  fairs.] 

11.  fRcfcrs  to  lighting  of  boroughs.] 

Sec.  81  of  84  and      12.  [Repeals  section  thirty -one  of  the  Local  Goyernment  (Ireland} 
l^epMae^L  ^'         '^*^*»  ^®"^'  ^^^  *^  provisions  relating  to  the  audit  of  accounto.] 


Schedule  referred  to  in  the  forgoing  act. 


Act. 
17  &  18  Vict.  c.  103. 
29  &  30  Vict.  c.  90. 


28  &  29  Vict  c.  75. 
18  &  19  Vict  c.  121. 
18&19  Vict.  c.  116. 


Subject. 
Towns  Improvement       ...        ...        ,m 

Sanitary  Act,  1866 

Sewage  UtiL'zation  Act,  1865  (as  applied  to 

Ireland) 
Nuisances  Removal  Act,  1855  (as  applied  to 

xreiandy  ».         ...        ...         ...         ... 

Diseases  Prevention  Act,  1855  (as  applied  to 

Ireland)  ..  

Nuisances  Removal  and  Diseases  Prevention 

Amendment,  1 860 (as  applied  to  Ireland)...     23  &  24  Vict  c.  77. 

'  Local  Government  (Ireland)      34  &  35  Vict  c.  109. 

Sanitary  Act  Amendment,  1868  (as  applied  to 

Ireland)         31  &  32  Vict  c  1 15. 

Sanitary  Loans  Act  1869  (as  applied  to  Ireland)    32  &  33  Vict  c.  115. 

Common  Lodging  House  Act,  1860     23  Vict  c.  26. 

Burial  Grounds 19  &  20  Vict  c.  98. 

Rurial  Grounds  Amendment  Act         ...         ...     23  lb  24  Vict  c.  76. 


THE  LOCAL  GOVERNMENT  (IRELAND)  ACT,  1871. 

34  and  35  Victoria,  Cap.   109. 

An  act  to  amend  the  Law  relating  to  the  Local  Government  of  Towns 
and  populous  Places  in  Ireland. 

[2\8tAuffusi,  1871.] 

Bbort  title  ^-  '^^^^  ^^^  ^^7  ^®  ^^^^  ^^^  ^^^  purposes  as  the  Local  Government 

(Ireland)  Act,  1871. 

Anundntent  and  Application  of  certain  Acts  relating  to  Public  Health, 

22.  The  sixtieth  section  of  the  Sanitary  Act,  1866,  shall  be  and  the 
same  is  hereby  repealed,  and  in  lieu  thereof  be  it  enacted,  that  in  Ire- 
land penalties  under  the  said  act  and  expenses  or  compensation  thereby 
..«^.^., ...         directed  to  be  recovered  in  a  summary  manner,  and  nuisances  and 
penait :es  under   other  offences  liable  to  be  prosecuted  summarily,  shall  be  recovered 
V^^  ^^  ^*^* '  *"^  prosecuted  with  respect  to  the  police  district  of  Dublin  metropolis, 
subject  and  according  to  the  provisions  of  any  act  regulating  the 
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powers  and  duties  of  justices  of  the  peace  for  such  district  or  of  the 
police  of  such  district,  and  with  respect  to  other  parts  of  Ireland, 
before  a  justice  or  justices  of  the  peace  sitting  in  petty  sessions,  sub- 
ject and  according  to  the  provisions  of  the  Petty  Sessions  (Ireland) 
Act.  1851,  and  any  act  amending  the  same,  and  all  penalties  recovered 
by  any  aiithority  under  the  said  act  shall  be  paid  to  them  respectively, 
and  by  them  applied  in  aid  of  their  expenses  under  the  said  act. 

Any  order  authorised  to  be  made  by  justices  under  the  said  act  shall 
be  deemed  to  be  an  order  made  npon  a  complaint  on  which  justices 
are  authorised  to  make  orders  under  the  said  acts. 

23.  The  provisions  of  the  Sanitary  Act,   1863,  and  the  Sanitary  Application  to 
Loans  Act,  1869,  shall,  notwithstanding  anything  in  the  said  acts  to  0*^^*52?  ^1  ?* 
the  contrary,  apply  to  Ireland,  with  the  modifications  following ;  that  i^Qg,  ^nd  the 
is  to  say,  the  term  *'  sewer  authority  "  in  the  said  acts  shall  have  the  Sanitary  Loans 
same  meaning  that  it  has  in  the  Sanitary  Act,  1866  ;  the  term  '*  local  ^^^*  ^^^^« 
rate  "  in  the  said  acts  shall  have  the  same  meaning  as  it  has  in  the 
eighth  section  of  the  Sanitary  Act,  1868 :  provided  always,  that  in  any 
town  where  the  sewer  authority  have  not  the  power  to  make  any  snch 
local  rate,  the  said  term  shall  include  a  rate  which  such  sewer  autho- 
rity is  hereby  authorised  to  assess  and  levy,  and  which  rate  shall  be 
assessed  upon  and  levied  from  the  persons  and  in  the  manner  and  with 
the  like  remedies  in  case  of  default  in  payment  as  if  the  same  were  a 
general  yearly  assessment  made  by  commissioners  acting  in  the  execu- 
tion of  the  principal  act  under  the  authority  of  section  sixty  of  the 
said  act. 

Penalties  under  any  provisions  incorporated  with  the  Sanitary  Act, 
1868t  shall  be  recovered  and  applied  in  like  manner  as  penalties  under 
the  Sanitary  Act,  1866. 

All  powers  relating  to  the  execution  of  the  said  acts  in  England, 
and  by  the  same  vested  in  one  of  her  Majesty*s  Principal  Secretaries 
of  State,  shall,  with  regard  to  the  execution  of  the  said  acts  in  Ire- 
land, be  vested  in  the  Lord  Lieutenant. a 

PART  in. 

Miscellaneous. 

6  31.  For  the  purpose  of  carrying  this  act  into  execution  it  shall  be  Lord  Lteatmtnt 
lawful  for  the  Lord  Lieutenant,  with  the  approval  of  the  Commis-  with  approval  or 
sioners  of  her  Majesty's  Treasury,  to  appoint  such  persons  at  such  Jl^^f'V^'  ^ 
salaries  as  he  may  think  necessary,  and  from  time  to  time  to  dismiss  to  cany  Actlnto 
such  persons  and  appoint  others  in  their  place.    The  persons  so  ap-  execution, 
pointed  shall  act  in  the  execution  of  this  act  and  form  the  Local 
Grovernmcnt  Department  of  the  Chief  Secretary's  Office  ;    and  the 
salaries  of  such  persons  shall  be  paid  out  of  moneys  to  be  provided  by 
Parliament  for  that  purpose. 

82.  Notwithstanding  anything  in  this  act  contained,  no  provision  of  „       ..        . 
the  same  shall  be  held  to  extend  or  to  be  applicable  to  any  town  towns  in  the 
within  the  county  of  Dublin  wherein  the  governing  body  have  been  oounty  of  Dublin 
constituted  and  are  now  acting  under  the  provisions  of  any  special  J^J*'  "?**'*Law 
act,  unless  and  until  such  sanction,  consent,  and  approval  shall  have  ^*jJl^^ 
been  given  to  the  adoption  of  such  provision  by  a  special  resolution  of 
the  persons  qualified  to  vote  at  any  election  of  the  members  of  the 
governing  body  of  such  town,  to  be  passed  at  a  meeting  summoned  as 
hereinafter  mentioned. 

Meetings  for  the  purpose  of  passing  any  special  resolution  within 
the  meaning  of  the  preceding  paragraph  in  any  town  shall  be  summoned 
on  the  requisition  in  writing  of  not  less  than  thirty  persons  qualified 
to  vote  at  any  election  of  members  of  the  governing  body  of  such 

a  Now  vested  Instead  in  Local  Gorernment  Board,  vid€  Local  Goyernment  Board 
Act,  35  A  36  Vict,  c.  60,  and  37  and  38  Vict.,  c.  93. 

b  Repealed  by  30  and  36  Vict.,  c.  69,  s.  13. 
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town  by  tho  chaiiman  of  such  goyemiDg  body,  and  a  month's  preyioiu 
notice  of  the  sammoning  of  sach  meeting,  stating  the  time  and  place 
where  same  is  to  be  held,  shall  be  given  in  some  one  or  more  newS' 
paper  or  newspapers  circulating  within  such  town,  and  by  causing 
copies  of  the  same  to  be  affixed  to  the  principal  doors  of  the  places  to 
which  notices  by  such  governing  body  are  usually  affixed. 

The  towns  aiffected  by  the  act  are — (1.)  The  city  of  Dublin;  (2.) 
Towns  corporate;  (3.)  Towns  having  Commissioners  appointed  by 
virtue  of  an  act  made  in  the  9th  year  of  the  reign  of  George  the  Fourth, 
intituled  '*  An  Act  to  make  provision  for  the  Lighting,  Cleansing,  and 
Watching  of  Cities  and  Towns  Corporate  and  Market  Towns  in  Ire- 
land in  certain  cases  ;'*  (4.)  Towns  under  S  &4  Vict.,  c  108;  (5.) 
Towns  under  17  di  IH  Vict.,  c.  103 ;  (6.)  Towns  and  townships  having 
commissioners  under  local  acts. 


L''ca1  Board 
may  exercise 
powws  of  sec. 
45  of  11 A  12 
Vic,  c.  Sa,  also 
without  their 
di  trier.  If 
nectrMtry,  for 
the  parposes 
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of  Miwage,  on 
making  com- 
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EXTRACTS  FROM  THE  LOCAL  GOVERNMENT  ACT,   1858, 

AMENDMENT  ACT,    1861. 
24  and  26  Via,  Cap.  61. 

[Passed  Ut  Auffust^  1861.] 

4.  Local  Boards  may  exercise  the  powers  given  hy  tho  forty-fifth 
section  of  "  The  Public  Health  Act,  1848/a  also  without  their  district, 
for  the  purpose  of  outfall  or  distribution  of  sewage,  upon  making  due 
conipeYisation,  to  bo  settled  in  the  manner  provided  in  the  one  hundred 
and  forty-fourth  section  of  **  The  Public  Health  Act,  1848  :'*  provided 
always,  that  nothing  herein  contained  shall  give  or  be  construed  to 
give  power  to  any  local  board  to  construct  or  use  any  outfall,  drain, 
or  sewer  for  the  purpose  of  conveying  sewage  or  filthy  water  into  any 
natural  watercourse  or  stream  until  such  sevrage  or  filthy  oriefuse 
water  be  freed  from  all  excrementitious  or  other  foul  or  noxious 
matter,  such  as  would  affect  or  deteriorate  the  purity  and  quality  of  the 
water  in  such  stream  or  watercourse. 

20.  In  districts  where  no  water  companies  are  established  by  act  of 
parliament,  all  local  boards  6  may  make  agreements  for  the  supply  of 
water  to  persons  on  sach  terms  as  may  be  agreed  upon  between  the 
local  board  and  the  persons  receiving  such  supply,  and  shall  have  the 
same  powers  for  recovering  water  rents  accruing  under  such  ac^ree- 
ments  as  they  have  for  the  recovery  of  water  rates  by  the  law  inforce 
for  the  time  being. 


a  In  Ireland  the  Sewer  Authoritj.    See  Sanitary  Act,  1866,  tec.  11.  pa^e  Sft3. 
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THE  DISEASES  PREVENTION  ACT,  1855. 
18  &  19  Victoria,  Cap.  116. 


An  Act  for  the  better  Prevention  of  Diseases.^! 

{i/^h  August,  1855]. 

[In  the  application  of  these  Acts  to  Ireland,  the  changes  prescribed 
by  the  62nd  sec.  of  the  Sanitary  Act,  1866,  are  to  be  observed.] 

Whereas  the  provisions  of*  The  Nuisances  Removal  and  Diseases  Preven- 
tion Act,  1848,"  amended  by  "The  Nuisances  Removal  and  Diseases 
Prevention  Amendment  Act,  1849,"  in  so  far  as  the  same  relate  to  the 
prevention  or  mitigation  of  epidemic,  endemic,  or  contagions  diseases, 
are  defective,  and  it  is  expedient  to  substitute  other  provisions  more 
effectual  in  that  behalf  :  Be  it  therefore  enacted  by  the  Queen's  most 
excellent  Majesty,  by  and  with  the  advice  and  consent  of  the  Lords 
Spiritual  and  Temporal,  and  Commons,  in  this  present  Parliament 
assembled,  and  by  the  authority  of  the  same,  as  follows : — 

1.  This  act  may  be  cited  for  all  purposes  as  the  **  Diseases  Preven- 
tion Act,  1855."  Short  tltto. 

[Sections  2  and  3,  which  define  the  local  authority  for  executing 
the  act,  and  provide  for  the  expenses  incurred,  are  repealed  by  sec- 
tion 10  of  Act  28  and  24  Vict.,  c.  77.] 

4.  The  local  authority  and  their  officers  shall  have  power  of  entry  _    „^^\jj, 
for  the  purposes  of  this  act,  and  for  executing  or  superintending  the    ^^^ 
execntion  of  the  regulations  and  directions  of  the  general  board 

issued  under  this  act. 

5.  Whenever  any  part  of  England  appears  to  be  threatened  with  p^wer  to 

or  is  affected  by  any  formidable  epidemic,  endemic,  or  contagious  priry  Covnell 
disease,    the    Lords  and  others  of  her  Majesty's  most  honourable  to  iasae 
Privy  Council,  or  any  three  or  more  of  them  (the  Lord  President  of  **J!JS5om** 
the  Council  or  one  of  her  Majesty's  principal  Secretaries  of  State  Serein  con- 
being  one);  may,  by  order  or  orders  to  be  by  them  from  time  to  time  tained  for 
made,  direct  that  the  provisions  herein  contained  for  the  prevention  Pjerentlon 
of  diseases  be  put  in  force  in  England  or  in  such  parts  thereof  as  in  may  Jepot  In 
such  order  or  orders  respectively  may  be  expressed,  and  may  from  force, 
time  to  time,  as  to  all  or  any  of  the  parts  to  which  any  such  order  or 
orders  extend,  and  in  like  manner,  revoke  or  renew  any  such  order ; 
and,  subject  to  revocation  and  renewal  as  aforesaid,  every  such  order 
shall  be  in  force  for  six  calendar  months,  or  for  such  shorter  period  as 
in  such  order  shall  be  expressed;  and  every  such  order  of   her 
Majesty's  Privy  Council,  or  of  any  members  thereof,  as  aforesaid, 
shall  be  certiied  under  the  hand  of  the  clerk  in  ordinary  of  her 
Majesty's  Privy   Council,   and  shall    be  published  in  the  London 
Gazette ;  b  and  such  publication  shall  be  conclusive  evidence  of  such 
order,  to  all  intents  and  pui  poses. 

6.  From  time  to  time  after  the  issuing  of  any  snch  order  as  afore-  power  to 

said,  and  whilst  the  same  continues  in  force,  the  General  Board  of  Q«neral  Board 

Health  r  may  issue  directions  and  regulations  as  the  said  board  think  of  Health  to 

Ar l«nie  regnlap 

tlons  to  carry 
ontfloeh 

a  This  Act  is  amended  by  the  Act  of  I860.  .  prorlilons. 

b  In  Ireland  the  DubHn  Gazette. 

c  In  Ireland  the  Local  Government  Board  n^w. 
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For  the  speedy  interment  of  the  dead. 

For  hoasc  to  house  visitation. 

For  tho  di8pcnsin<r  of  medicines,  guarding  against  the  spread  of 
disease,  and  affording  to  persons  afflicted  bj  or  threatened  with 
such  epidemic,  endemic,  or  contagious  diseases  such  medical  aid 
and  such  accommodation  as  may  be  required. 
And  from  time  to  time,  in  like  manner,  may  revoke,  renew,  aad  miter 
any  such  directions  and  regulations  as  to  the  said  board  appears  ex- 
pedient, to  extend  to  all  parts  in  which  the  provisions  of  this   act  for 
the  prevention  of  disease  shall  for  the  time  beiug  be  put  in  force  under 
such  orders  as  aforesaid,  unless  such  directions  and  regulations  be  ex- 
pressly contined  to  some  of  such  parts,  and  then  to  such  parts  as 
therein  are  specified ;   and  (subject  to  the  power  of  revocation  and 
alteration  herein  contained)  such  directions  and  regnlations  shall  con- 
tinue in  force  so  long  as  the  said  provisions  of  this  act  shall  aodor 
such  order  be  applicable  to  tho  same  parts. 

7.  Every  such  direction  and  regulation  as  aforesaid,  when  issued, 
shall  bo  published  in  tho  London  Gazette,  and  the  Gazette  in  which 
such  direction  or  regulation  was  published  shall,bo  conclnsire  eridence 
of  the  direction  or  regulation  so  published,  to  all  intents  and  pur- 
poses. 

8.  The  local  authority  shall  superintend  and  see  to  the  exccotion 
of  such  directions  and  regulations,  and  shall  appoint  and  pay  such 
medical  or  other  offleer  sor  persons,  and  do  and  provide  all  sucn  acts, 
matters,  and  things  as  may  be  necessary  for  mitigating  such  disease, 
or  for  superintending  or  aiding  in  the  execution  of  such  directions  and 
regulations,  or  for  executing  the  same,  as  the  case  may  require. 

9.  The  local  authority  may  from  time  to  time  direct  any  prosecu- 
tions or  legal  proceedings  for  or  in  respect  of  tho  wilful  violation  or 
neglect  of  any  such  direction  and  regulation. 

10.  Every  order  of  her  Majesty's  Privy  Council,  and  every  direction 
and  regulation  of  the  General  Board  of  Health,  under  this  act,  shall 
bo  laid  before  both  Houses  of  Parliament,  forthwith  upon  the  issuing 
thereof,  if  Parliament  be  then  sitting,  and  if  not,  then  within  fourteen 
days  next  after  the  commencement  of  the  then  next  session  of  Par- 
liament. 

11.  Orders  in  Council  issued  in  pursuance  of  this  act  for  putting  in 
force  the  provisions  for  the  prevention  of  disease  in  tho  said  riuisances 
Removal  and  Diseases  Prevention  Acts  contained,  in  Great  Britaim 
may  extend  to  parts  and  arms  of  the  sea  lying  within  the  jurisdiction 
of  the  Admiralty,  and  the  Board  of  Health  for  England  may  issue  under 
this  act  directions  and  regulations  for  cleansing,  purifying,  ventilating, 
and  disinfecting,  and  providing  medical  aid  and  accommodation,  and 
preventing  disease  in  ships  and  vea<<els,  as  well  upon  arms  and  parts 
of  the  sea  aforesaid  as  upon  inland  waters. 

12.  Whenever,  in  compliance  with  any  regulation  of  the  Greneral 
Board  of  Health,  which  they  may  be  empowered  to  make  under  this  act, 
any  medical  officer  appointed  under  and  by  virtue  of  the  laws  for  the 
time  being  for  the  relief  of  the  poor  shall  perform  any  medical  service 
on  board  of  any  vessel,  such  medical  officer  shall  be  entitled  to  chaiqge 
extra  for  any  such  service,  at  the  general  rate  of  his  allowance  for  his 
services  for  the  union  or  place  for  which  he  is  appointed,  and  snch 
charges  shall  be  payable  by  the  captain  of  the  vessel,  on  behalf  of  the 
owners,  together  with  any  reasonable  expenses  for  the  treatment  of  the 
sick ;  and  if  such  services  shall  be  rendered  by  any  medical  practitioner 
who  is  not  a  union  or  parish  officer,  he  shall  be  entitled  to  charges 
for  any  service  rendered  on  board,  with  extra  remuneration  on  account 
of  distance,  ut  the  same  rate  as  those  which  he  is  in  tho  habit  of  re- 
ceiving from  private  patients  of  the  class  of  those  attended  and  treated  * 
on  shipboard,  to  be  paid  as  aforesaid ;  and  in  case  of  dispute  in  respect 
of  such  charges,  such  dispute  may,  where  the  charges  do  not  exceed 
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twenty  pounds,  be  detennined  summarily,  at  the  place  where  the  dii- 
pute  arises,  as  in  case  of  seamen's  wages  not  exceeding  fifty  pounds, 
according  to  the  provisions  of  the  law  in  that  behalf  for  the  time 
being  in  force  ;  and  any  justice  before  whom  complaint  is  made  shall 
determine  summarily  as  to  the  amount  which  is  reasonable  according 
to  the  accustomed  rate  of  charge  within  the  place  for  attendance  on 
patients  of  the  like  class  or  condition  as  those  in  respect  of  whom  the 
charge  is  made. 

13.  The  directions  and  regulations  of  the  General  Board  of  Health  Authentication 
under  this  enactment  shall  be  under  the  seal  of  the  said  board,  and  an<i  Keg^a!?' 
the  hand  of  the  president  or  two  or  more  members  thereof ;  and  any  tions  of 
copy  of  such  regulations  purporting  to  bear  such  seal  and  signature,  General  Botrd 
whether  the  said  signature  and  seal  be  respectively  impressed  and  written  ®'  H®«Jtl»« 

or  printed  only,  shall  be  evidence  in  all  proceedings  in  which  such 
regulations  may  come  in  question. 

14.  Whoever  wilfully  obstructs  any  person  acting  under  the  authority  Penalty  for 
or  employed  in  the  execution  of  this  act,  and  whosoever  wilfully  vio-  obstructing 
lataa  any  direction  or  regulation  issued  by  the  General  Board  of  ^^^'^"0'*  ^ 
Health  as  aforesaid,  shall  be  liable  for  every  such  offence  to  a  penalty 

not  exceeding  five  pounds,  to  be  appropriated  in  or  towards  the  de* 
fraying  the  expenses  of  executing  this  act. 

15;  The  provisions  of  any  general  act  in  force  for  the  removal  of  SoiwofNuUances 
nnisances,  with  regard  to  the  service  of  notices,  the  proof  of  orders  or  Rcmoyai  Act  to 
resolutions  of  the  local  authority,  and  the  recovery  of  penalties,  shall  apply  to  thU 
extend  and  apply  to  this  act.  ^^^ 


THE  NUISANCES  REMOVAL  AND  DISEASES  PREVENTION 

(AMENDMENT)  ACT,  1860. 

23  &  24  Victoria,  Cap.  77. 

An  Act  to  Amend  the  Acts  for  the  Removal  of  Nuisances  and  the 

Prevention  of  Diseases,  a 

{Qth  Auffuit,  I860.] 

Whereas  the  provisions  of  the  Nuisances  Removal  Act  for  England,  |g  ^  19  vict., 
1855,  and  the  Diseases  Prevention  Act,  1855,  concerning  the  local  c.  121  ft  lie!* 
authority  for  the  execution  of  the  said  acts,  are  defective,  and  it  is 
expedient  that  the  said  acts  should  be  amended  as  hereinafter 
mentioned  :  Be  it  enacted  by  the  Queen's  most  excellent  Majesty,  by 
and  with  the  advice  and  consent  of  the  Lords  Spiritual  and  Temporal, 
and  Commons,  in  this  present  Parliament  assembled,  and  by  the 
authority  of  the  same,  as  follows  : — 

Nuisances  Removal, 

1.  Section  three,  section  six,  section  seven,  and  section  nine  of  the  Sections  8. 0  7, 
said  Nuisances  Removal  Act  for  England,  1855,  shall  be  repealed:  and  9 of  18  A 19 
provided  always  that  such  repeal  as  aforesaid  shall  not  extend  to  any  XS.\^^^^ 
charges  or  expenses  already  incurred,  but  the  same  may  be  defrayed 
and  recovered,  and  all   proceedings  commenced  or  taken  under  the 
said  act,  and  not  yet  completed,  may  ^be  proceeded  with,  and  fUl 

a  In  the  application  of  this  act  to  Ireland,  the  changes  prescribed  by  Sec.  62  of 
the  SanitMry  Act,  1866,  must  be  obeenrcd.   See  page  H66. 
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contracts  tinder  the  said  act  shall  continae  and  be  as  effectual  as  if 
this  act  had  not  been  passed. 

[The  more  recent  Public  Health  and  Sanitary  Acts  deal  with  the 
subject.] 

5.  Provided  that  the  board  of  guardians  for  a  union  may  appoint  a 
committee  or  committees  of  their  own  body,  under  section  five  off  the 
said  Nuisances  Removal  Acts,  to  act  in  and  for  one  or  more  of  the 
parishes  or  places  for  which  the  board  is  the  (Nuisance)  Authority ;  and 
every  committee  so  appointed  shall  have  the  full  power  of  executing 
the  said  act  in  all  respects,  within  the  specified  place  or  places  for 
which  it  is  appointed,  unless  its  power  be  expressly  limited  by  the 
terms  of  its  appointment ;  and  the  board  of  guardians  shall  cause  the 
charges  and  expenses  of  every  such  committee  to  be  paid  out  of  the 
poor  rates  of  the  place  or  places  for  which  such  committee  is 
appointed;  and  where  a  committee  is  so  appointed  for  an^  such 
place  or  places,  the  charges  and  expenses  of  the  board  as  (Nuisance) 
Authority  for  or  in  respect  of  the  place  or  places  for  which  a  com- 
mittee is  not  appointed  shall  be  paid  or  contributed  by  such  last- 
mentioned  place  or  places  in  like  manner  as  the  expenses  of  a 
committee :  provided  that  where  any  one  such  committee  is  appointed 
for  all  the  places  for  which  the  board  is  the  (Nuisance)  Authority,  its 
charges  and  expenses  shall  be  contributed  and  paid  in  like  manner  as 
the  charges  and  expenses  of  the  board  would  have  been  contributed 
and  paid  if  such  committee  had  not  been  appointed. 

[Section  G  is  not  applicable  to  Ireland.] 

7.  All  wells,  fountains,  and  pumps  provided  under  section  fifty  of 
"  The  Public  Health  Act,  1848,"  or  otherwise,  for  the  use  of  the  in- 
habitants of  any  place,  and  not  being  the  property  of  or  vested  in  any 
person  or  corporation  other  than  officers  of  such  place,  shall  be  vested 
in  the  (Nuisance)  Authority  under  this  act  for  such  place,  who  shall 
from  time  to  time  cause  to  be  kept  in  good  repair  and  condition  and 
free  from  pollution  all  wells,  fountains,  and  pumps  vested  in  them 
under  this  act,  and  may  also  keep  in  good  repair  and  condition  and 
free  from  pollution  other  wells,  fountains,  and  pumps  dedicated  to  or 
open  to  the  use  of  the  inhabitants  of  such  place. 

[See  "  Public  Health  Act,  1874,  sec.  42."J 

8.  If  any  person  do  any  act  whatsoever  whereby  any  fountain  or 
pump  is  wilfully  or  maliciously  damaged,  or  the  water  of  any  well, 
fountain,  or  pump  is  polluted  or  fouled,  he  shall,  upon  summary  con- 
viction of  such  offence  before  two  justices,  forfeit  a  sum  not  exceeding 
five  pounds  for  such  offence,  and  a  further  sum  not  exceeding  twenty 
shillings  for  every  day  during  which  such  offence  is  continued  after 
written  notice  from  the  (Nuisance)  Authority  in  relation  thereto;  bnt 
nothing  herein  contained  shall  extend  to  any  offence  provided  against 
by  section  twenty-thres  of  the  said  *'  Nuisances  Removal  Act.*' 

9.  Local  authorities  under  this  act  may,  for  the  purposes  of  the 
act,  severally  appoint  or  employ  inspectors  of  nuisances,  and  make 
such  payments  as  they  see  fit  for  the  remuneration  and  expenses  of 
such  inspectors. 

[A  form  of  appointment,  similar  to  the  following,  should  be  filled 
up,  and  given  him  to  the  person  so  appointed  as  his  authority  to  act ; 
and  similar  authoritv  should  be  given  to  act  as  sanitary  sub-officer, 
and  also  as  acting  clerk,  so  as  to  enable  him  to  serre  notices.] 
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Address  and  Date. 

W>,  the  [Committee  of  the]  Sanitary  Authority  of  the  of 

pnnuant  to  our  powers  in  that  behalf,  do  herbbt  appoint 
tmd  employ 

as  an  Inbfbgtob  of  Nuisances  for  the 


Chairman  of  the  Committee  of  the 
said  Nuieance  Authority. 


[Urban  or  Rural.] 
Bbsolted: 

That  pursuant  to  the  powers  enabling  the  [Committee  of  the] 
Sanitary  Authority  of  the  in  that  behalf, 

We,  the  said  Authority  [or  Committee],  do  hereby  authorize 


And  he  is  hereby  authorized  to  appear  on  behalf  of  the  said  Nuisance 
Authority  generally,  before  any  Justice  or  Justices,  and  in  any  legal 
proceedings  which  may  be  instituted  against  the  said  Nuisance 
Authority,  and  to  institute  and  carry  on  any  proceedings  which  the 
Nuisance  Authority  is  authorized  to  institute  and  carry  on  under  the 
Nuisance  Removal  Act  or  the  Sanitary  Acts,  1866,  and  Acts  incor- 
porated therewith,  and  the  Public  Health  Act  (Ireland),  1874. 


Chairman  of  [the  Committee  of]  the 
said  Sanitary  Authority, 

10.  Sections  two  and  three  of  "The  Diseases  Prcyention   Act,  Sj^^^vf  t' 
1865,"  and  every  other  enactment  constituting  a  local  authority  for  Jf  ii^  iwSiid. 
the  execution  of  the  same  act,  or  providing  for  the  expenses  of  the 
execution  thereof,  except  those  contained  in  the  eighteenth  and  nine- 
teenth of  Victoria^  chapter  one  hundred  and  twenty,  the  Metropolis 

Local  Management  Act,  shall  be  repealed. 

11.  The  board  of  guardians  for  every  union,  or  parish  not  within  OotrdiMw 

A  union,  in  England «  shall  be  the  local  authority  for  executing  the  J?*ihe  poo?* 
taid  Diseases  Prevention  Act  in  every  place  within  their  respective  to  be  the 
unions  and  parishes,  and  in  every  parish  or  place  in  England  not  Local  Anth«- 
wiUiin  a  union,  and  for  which  there  is  no  board  of  guardians,  the  over-  rities  for 
seers  of  the  poor  shall  be  the  local  authority  to  execute  the  same  DiteSiBe/ 
act ;  and  the  expenses  incurred  in  the  execution  of  such  act  by  the  Prere&tion  Act. 
board  of  guardians  for  a  union  shall  be  defrayed  out  of  the  common 
fund  thereof,  and  the  expenses  of  the  board  of  guardians  or  overseers 

« It  made  applicable  to  Ireland  bj  the  Sanitary  Act^  1866,  Sec.  63. 
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of  the  poor  of  any  single  parish  or  place  shall  be  defrayed  out  of  the 
rates  for  the  relief  of  the  poor  of  sach  parish  or  place  :  provided  that 
every  such  board  of  guardians  shall,  for  the  execution  of  the  laid  Act 
for  the  prevention  of  diseases,  have  the  like  powers  of  appointing  com- 
mittees, with  the  like  authority,  and  where  any  such  commitlee  10 
appointed  the  expenses  thereof  and  of  th3  board  shall  be  paid  in  the 
same  manner  as  hereinbefore  provided  where  such  a  board  is  the  local 
authority  for  the  execution  of  tne  said  Nuisance  Removal  Act :  provided 
also,  that  any  expenses  already  incurred  by  any  Local  Aothority  m 
the  execution  of  the  said  act  shall  be  defrayed  as  if  this  act  had  not 
been  passed  :  provided,  moreover,  that  in  respect  of  any  place  where, 
under  this  act,  the  local  authority  for  executing  the  Nuisances  Removal 
Act  is  any  other  body  than  the  board  of  guardians  or  the  overseers  of 
the  poor,  the  Privy  Council,  if  it  see  fit,  may,  in  the  manner  provided 
for  the  exercise  of  its  powers  under  the  Public  Health  Act,  1858, 
authorise  such  other  body  to  be,  instead  of  the  board  of  guardians  or 
the  overseers  of   the  poor,  the   local   authority   for  executing  the 
Diseases  Prevention  Act :  provided  also,  that  as  regards  the  metropolis 
the  vestries  and  district  boards  under  the  act  of  the  session  holden  in 
the  eighteenth  and  nineteenth  years  of   her  Majesty,  chapter   one 
hundred  and  twenty,  within  their  respective  parishes  and  districts, 
shall  continue  to  be  the  local  authorities  for  the  execution  of  the 
**  Diseases  Prevention  Act,  1855/'  and  their  charges  and  expenses  shaU 
be  defrayed  as  if  this  act  had  not  been  passed. 

12.  It  shall  be  lawful  for  the  local  authority  for  executing  ^e  said 
**  Diseases  Prevention  Act'*  to  provide  and  maintain  a  carriage  or 
carriages  suitable  for  the  conveyance  of  persons  suffering  under  any 
contagious  or  infcetious  disease,  and  to  convey  such  sick  and  diseased 
persons  as  may  be  residing  within  such  locality  to  any  hospital  or 
other  place  of  destination,  and  the  expense  thereof  shall  be  deemed  to 
be  an  expense  incurred  in  executing  the  said  act. 

13.  Upon  complaint  before  a  justice  of  the  peace  by  any  inhabitant 
of  any  parish  or  place  of  the  existence  of  any  nuisance  on  any  private 
premises  in  the  same  parish  or  place,  such  justice  shall  issue  a  sum- 
mons requiring  the  person  by  whose  act,  default,  permission,  or  suf- 
ferance the  nuisance  arises,  or  if  such  person  cannot  be  found  or  ascer- 
tained, the  owner  or  occupier  of  the  premises  on  which  the  nuisance 
arises,  to  appear  before  two  justices  in  petty  sessions  assembled  at 
their  usual  place  of  meeting,  who  shall  proceed  to  inquire  into  the 
said  complaint,  and  act  in  relation  thereto  as  in  cases  where  complaint 
is  made  by  a  (Nuisance)  Authority  under  section  twelve  of  the  said 
Nuisances  Removal  Act,  and  as  if  the  person  making  tJie  complaint 
were  such  (Nuisance)  Authority :  provided  always,  that  it  shall  be 
lawful  for  the  said  justices,  if  they  see  fit,  to  adjourn  the  hearing  or 
further  hearing  of  such  summons  for  an  examination  of  the  premiiei 
where  the  nuisance  is  alleged  to  exist,  and  to  require  the  aamission 
or  authorise  the  entry  into  such  premises  of  any  constable  or  other 
person  or  persons,  and  thereupon  the  person  or  persons  anthoriaed  by 
the  order  of  the  justices  may  enter  and  act  as  the  local  anthoricy 
might  under  a  like  order  made  by  any  justice  under  section  eleven  of 
the  said  act :  provided  also,  that  the  costs  in  the  case  of  eveiy  rach 
application  shall  be  in  the  discretion  of  the  justices,  and  payment 
thereof  may  be  ordered  and  enforced  as  in  other  cases  of  anmmary 
adjudication  by  justices.  Any  order  made  by  justices  under  this 
enactment  shall  be  attended  with  the  like  penalties  and  conseqnenees 
for  disobedience  thereof  and  subject  to  the  like  appeal  as  any  onler 
made  under  section  twelve  of  the  said  Nuisances  Removal  Act,  and 
the  justices  making  such  order  may  thereby  authorise  any  constable 
or  other  person  or  persons  to  do  all  acts  for  removing  or  abating  the 
nnisance  condemned  or  prohibited,  and  for  executing  inch  order,  in 
like  manner  as  a  local  authority  obtaining  the  like  order  might  do 
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under  the  said  act,  and  to  charge  the  costs  to  the  person  on  whom  the 
.  order  is  made,  as  is  provided  in  the  case  where  a  like  order  is  obtained 
and  executed  by  sucn  local  authority. 

14.  The   guardians  of  any  union,   or  parish  not  within  a  union,  Guardians 
may  at  any  time  employ  one  of  their  medical  officers  to  make  inquiry  may  procure 
and  report  upon  the  sanitary  state  of  their  union  or  parish,  or  any  JJ^rtZand 
part  thereof,  and  pay  a  reasonable  compensation  for  the  same  out  of  pay  for  tha 
their  common  fund.  same. 

15.  The  several  words  used  in  this  act  shall  be  construed  in  the  interpretation 
same  manner  as  is  declared  with  reference  to  the  same  words  in  the  °'  ^rmt. 
above  cited  act,  termed  **  The  Nnisances  Removal  Act  for  England, 

1855,"  and  all  the  provisions  therein,  and  in  **  The  Diseases  Prevention 
Act,  1855,"  contained,  shall  respectively  be  applicable  to  this  act, 
except  so  far  as  they  shall  be  hereby  repealed,  or  be  inconsistent  with 
anything  herein  provided. 

16.  aNo  justice  of  the  peace  shall,  unless  objected  to  at  the  hearing  Jastices  not 
of  any  complaint  or  charge,  be  deemed  incapable  of  acting  in  cases  incapable  of 
other  than  appeals  arising  under  the  said  Nuisances  Removal  Act  by  beiiufmemberi 
reason  of  his  being  a  member  of  any  body  hereby  declared  to  be  the  of  bodies  to 
local  authority  to  execute  the  said  act,  or  by  reason  of  h's  being  a  execnte 
contributor,  or  liable  to  contribute,  to  any  rate  or  fund  out  of  which  S?***°ff".M 
it  is  here  provided  that  all  charges  and  expenses  incurred  in  execut-      ™°^         * 
ing  the  said  act,  and  not  recovered  as  therein  provided,  shall  be 
defrayed. 


NUISANCES  REMOVAL  ACT  (1855)  AMENDMENT,  18C3. 

26  &  27  ViCTOBiA,  Cap.  117. 

An  Act  to  amend  the  Nuisances  Removal  Act  for  England^  1855,  with 
respect  to  the  seizure  of  diseased  and  unwholesome  meat. 

[28M  July,  1863.] 


Whereas  the  provisions  of  "  The  Nuisances  Removal  Act  for  England, 
1855,'*  with  regard  to  the  inspection  and  seizure  of  diseased  and 
unwholesome  meat,  are  defective,  and  it  is  therefore  expedient  that 

a  This  section  (IG)  hns  been  amended  by  29  and  30  Vict,  c  41,  Sec.  2,  as  follows : 
— ^  No  Justice  of  the  Peace  nhall  be  deemed  incapabl*.'  of  actiuK  in  cases  under  the 
Nuisances  Removal  Act,  ur  the  Act  of  the  2.'{  and  24  Vict,  c.  79  or  177,  by  roa»on  of 
bis  being  a  member  of  any  body  thereby  declared  to  be  the  authority  to  execute  the 
Mid  act,  or  by  reason  of  his  being  a  contributor  or  liable  to  contribute  to  any  rate  or 
ftind  out  of  which  it  is  thereby  provided  that  all  charges  and  expenses  incurred  In 
•zecnting  the  said  act,  and  not  recovered  as  therein  provided,  shall  be  defrayed. 

Tba  follow intc  is  the  Justices  of  the  Peace  Act,  1867  (30  and  31  Vict,  c*  115) :— 
**  A  Jnstico  of  the  Peace  shall  not  be  incapable  of  acting  as  a  Justice  at  any  Petty, 
or  Special,  or  General,  or  Quarter  Sessions,  on  the  trial  of  an  offence  arising  under 
an  act  to  be  put  in  execution  by  a  Municipal  Corporation,  or  a  Local  Board  of 
Health,  or  Improvement  Commissioners,  or  Trustees,  bv  reason  only  of  his  being  as 
one  of  the  several  ratepayers,  or  as  one  of  any  other  class  of  persons  liable  in  cum- 
num  with  the  others  to  contribute  to,  or  to  be  benefited  by,  any  fund  to  the  account  of 
-which  the  penalty  payable  in  respect  of  such  ofience  is  directed  to  be  carried,  or  of 
which  it  will  form  part,  or  to  contribnte  to  any  rate  or  expenses  in  diminution  of 
which  such  penalty  will  go.**  It  has  been  held  that  Justices  h^nt^ex-officio  members 
of  a  Board  of  Guardians  were  competent  to  try  cases  tmder  the  Adulteration  of 
Food  Acts  in  which  the  Boards  of  Guardians  were  proaecutors. 
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the  same  should  be  repealed,  and  that  other  and  more  effectual  prori- 
sions  in  that  behalf  should  be  substituted  therefor :  Be  it  therefore 
enacted  by  the  Queen^s  most  excellent  Majesty,  hj  and  with  the 
adyice  and  consent  of  the  Lords  Spiritual  and  Temporal,  and  Com- 
mons, in  this  present  Parliament  assembled,  and  by  the  aathoritj  of 
the  same,  as  follows : — 

1.  From  and  after  the  passing  of  this  act,  the  twenty-sixth  sectioii 
of  the  said  act  is  repealed. 

2.  a  The  medical  officer  of  health  or  inspector  of  nuisances  may  at 
all  reasonable  times  inspect  and  examine  any  animal,  carcass,  meat, 
poultry,  game,  flesh,  fish,  fruit,  vegetables,  com,  bread,  or  floor, 
exposed  for  sale,  or  deposited  in  any  place  for  the  purpose  of  sale,  or 
of  preparation  for  sale,  and  intended  for  the  food  of  man ;  the  proof 
that  the  same  was  not  exposed  or  deposited  for  such  purpose  or  pur- 
poses, or  was  not  intended  for  the  food  of  man,  resting  with  the  party 
charged  ;  and  in  case  any  such  animal,  carcass,  meat,  poultry,  game, 
flesh,  fish,  fruit,  vegetables,  com,  bread,  or  flour^  appear  to  him  to  be 
diseased,  or  unsound,  or  unwholesome,  or  unfit  for  the  food  of  man. 
it  shall  be  lawful  for  such  Medical  Officer  of  Health  or  Inspector  of 
Nuisances  to  seize,  take,  and  carry  away  the  same,  or  direct  the  same 
to  be  seized,  taken,  and  carried  away  by  any  officer,  servant,  or  assis- 
tant, in  order  to  have  the  same  dealt  with  by  a  justice ;  and  if  it  shall 
appear  to  the  justice  that  any  such  animal,  or  any  of  the  said  articles, 
is  diseased,  or  unsound  or  unwholesome,  or  unfit  for  the  food  of  man, 
he  shall  order  the  same  to  be  destroyed,  or  so  disposed  of  as  to  pre- 
vent such  animal  or  articles  from  being  exposed  for  sale  or  used  for 
such  food ;   and  the  person  to  whom  such  animal,  carcass,   meat, 
poultry,  game,  flesh,  fish,   fruit,  vegetables,  com,  bread,  or  floor 
belongs  or  did  belong  at  the  time  of  side  or  of  exposure  for  sale,  or  in 
whose  possession  or  on  whose  premises  the  same  is  found,  shall,  npon 
conviction,  bo  liable  to  a  penalty  not  exceeding  twenty  pounds  for 
every  animal,  carcass,  or  fish,  or  piece  of  meat,  flesh,  or  fish,  or  any 
poultry  or  game,  or  for  the  parcel  of  fruit,  vegetables,  com,  bread,  or 
flour,  so  found,  or,  at  the  discretion  of  the  justice,  without  the  inflic- 
tion of  a  fine,  to  imprisonment  in  the  common  gaol  or  house  of  cor- 
rection for  a  term  of  not  more  than  three  calendar  months. 

3.  In  case  any  person  shall  in  any  manner  prevent  such  medical 
officer  of  health  or  inspector  of  nuisances  from  entering  any  slaugh- 
ter-house, shop,  building,  market,  or  other  place  where  such  animal, 
carcass,  meat,  poultry,  or  fish  is  kept  for  the  purpose  of  sale  or  of  pre- 

Earation  for  sale,  or  shall  in  any  manner  obstruct  or  impede  him,  or 
is  servant  or  assistant,  when  duly  engaged  in  carrying  the  provisions 
of  this  act  into  execution,  such  person  shall  be  liable  to  a  penalty  not 
exceeding  five  pounds. 

4.  This  act  and  **The  Nuisances  Removal  Act  for  England,  1855," 
shall  be  read  and  construed  together  as  one  act. 

5.  This  act  may  be  cited  for  all  purposes  as  '*The  Nuisances 
Bemoval  Act  for  England  (Amendment)  Act,  1863." 

a  The  case  of  W^b  r.  Daly  was  the  first  prosecution  under  this  act  a«  extended  to 
Ireland  by  the  Act,  32  and  83  Vict,  cap.  108.  The  defendant,  who  ma  a  foremaa 
butcher,  residing  in  Dublin,  was  summoned  by  the  officer  of  the  authority  for  beinf 
the  owner  of,  or  possessed  of,  a  quantity  of  diseased,  unsound,  or  uuwholeeome  neat, 
which  was  deposited  in  a  cmtain  oirt  or  place  for  the  purpose  of  sale  or  of  prepara- 
tion for  sale,  and  intended  for  the  food  of  man.  A  case  was  stated  to  the  Queea's 
Bench  by  the  nisRlstrate,  at  the  request  of  the  defendant,  who  submitted  that  a  eark 
was  not  a  "place"  within  the  meaning  of  the  act  The  Queen's  bench,  howerer, 
upheld  the  conviction,  upon  the  ground  that  a  cart  upon  which  meat  is  placed  fbr 
the  preparation  for  sale  Is  such  a  place  as  is  within  the  meaning  of  tec.  9 ;  and 
although  said  meat  was  not  in  the  immediate  possesion  of  said  owner,  and  althovuh 
It  was  not  exposed  for  sale,  it  was  held  that  the  ownership  being  proved,  the  owner 
was  liable.  The  evidence  of  the  owner  was  held  to  be  inadmisalble.'— IFeM  v.  Dafy, 
8, 1.  L.  T.,  180. 

b  Also  milk,  see  87  and  38  Vict,  e.  33,  sec.  56,  page  847. 
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EXTB4CTS  FBOU  THE  PUBLIC  HEALTH  ACT,  1848. 

II  &  12  Vict.,  CAP.  63.  ,     .„    ,      Prfrrt.  tapror.. 

90.  And  be  it  enacted,  that  whenever  the  Local  fioard  of  Health  nent  EtM. 
have  incorred  or  become  liable  to  any  expenses  which  by  this  act  are 

or  by  the  said  local  board  shall  be  declared  to  be  private  improve- 
ment expenses,  the  said  local  board  may,  if  they  shall  think  tit,  make 
and  levy  upon  the  occupier  of  the  premises  in  respect  of  which  the 
expenses  shall  have  been  incurred,  except  in  the  cases  hereinafter  pro-  - 
vided,  in  addition  to  all  other  rates,  a  rate  or  rates  to  be  called  private 
improvement  rates,  of  such  amount  as  will  be  sufficient  to  discharge 
snch  expenses,  together  with  interest  thereon  at  a  rate  not  exceeding; 
five  pounds  in  the  hundred,  in  such  period  not  exceeding  thirty  years 
as  the  said  local  board  shall  in  each  case  determine :  provided 
always,  that  whenever  any  ])remises  in  respect  of  which  any  private 
improvement  rate  is  made  become  unoccupied  before  the  expiration  of 
the  period  for  which  the  rate  was  made,  or  before  the  same  is  fully 
paid  off,  such  rate  shall  become  a  charge  upon  and  be  paid  by 
the  owner  of  the  premises  so  long  as  the  same  continue  to  be  unoccu- 

Pi«<^-  Proportion  of 

91.  And  be  it  enacted,  that  if  the  occupier  by  whom  any  private  Private  improre- 

improvement  rate  is  paid  holds  the  premises  in  respect  of  which  the  ^^P^^^'^JJii"**^ 

rate  is  made  at  a  rent  not  less  than  the  rnckrent,  he  shall  be  entitled  r^m  B^u 

to  deduct  three-fourths  of  the  amount  paid  by  him  on  account  of  such 

rate  from  the  rent  payable  by  him  to  his  landlord,  and  if  he  holds  at  a 

rent  less  than  the  rackrent  he  shall  be  entitled  to  deduct  from  the  rent 

so  payable  by  him  such  proportion  of  three-fourths  of  the  rate  as  his 

rent  bears  to  the  rackrent ;  and  if  the  landlord  from  whose  rent  any 

deduction  is  made  under  the  provision  last  aforesaid  is  himself  liable 

to  the  payment  of  rent  foi"  the  premises  in  respect  of  which  the  deduc- 

tion  is  made,  and  holds  the  same  for  a  term  of  which  less  than  twenty 

years  is  unexpired,  but  not  otherwise,  he  may  deduct  from  the  rent  so 

payable  by  him  such  proportion  of  the  sum  deducted  from  the  rent 

payable  to  him  as  the  rent  payable  by  him  bears  to  the  rent  payable 

to  him,  and  so  in  succession  with  respect  to  every  landlord  (holding  • 

for  a  term  of  which  less  than  twenty  years  is  unexpired)  of  the  same 

premises  both  receiving  and  liable  to  pay  rent  in  respect  thereof: 

provided  always,  that  nothing  herein  contained  shHll  bo  construed  to 

entitle  any  person  to  deduct  from  the  rent  payable  by  him  more  than 

the  whole  sum  deducted  from  the  rent  payable  to  him.  Redemntlon  of 

92.  Provided  always,  and  be  it  enacted,  that  at  any  time  before  the  ipecial  District 
expiration  of  the  period  for  which  any  special  district  rate  or  private  and  PrlTate 
improvement  rate  is  made,  the  oi*Tier  or  occupier  of  the  premises  ^^vement 
assessed  thereto  may  r..deem  the  same,  by  paying  to  the  local  board  of 

health  the  expenses  in  respect  of  which  the  rate  was  made,  or  such 
parts  thereof  as  may  not  have  been  defrayed  by  sums  already  levied 
m  respect  of  the  same. 

ARBITRATION. 

123.  And  be  it  enacted,  that  in  case  of  dispute  as  to  the  amount  of  ^^^^  i^ 
any  compensation  to  be  made  under  the  provisions  of  this  act  (except  arblSimon. 
where  the  mode  of  determining  the  same  is  specially  provided  for), 
and  in  case  of  any  matter  which  by  this  act  is  authorized  or  directed 
to  be  settled  by  arbitration,  then,  unless  both  parlies  concur  in  the 
appointment  of  a  single  arbitrator,  each  party,  on  the  request  of  the 
other,  shall  appoint  an  arbitrator,  to  whom  the  matter  shall  be  referred ; 
and  every  such  appointment  when  made  on  the  behalf  of  the 
local  board  of  health  shall  (in  the  case  of  a  non-corporate  district)  be 
under  their  seal  and  the  hands  of  any  five  or  more  of  their  number, 
or  under  the  common  seal  in  case  of  a  corporate  district,  and  on  the 
behalf  of  any  other  party  nnder  his  hand,  or  if  such  party  be  a  corpo- 
ration aggregate,  tinder  the  common  seal  thereof ;  and  such  appoint- 

BB 
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ment  shall  bo  delivered  to  tbe  arbitrators,  and  shall  be  deemed  a 
submission  to  arbitration  by  the  parties  making  the  same  ;  and  after 
the  making  of  any  such  appointment,  the  same  shall  not  be  revoked 
without  the  consent  of  both  parties,  nor  shall  the  death  of  either  party 
operate  as  a  revocation  ;  and  if  for  the  space  of  fourteen  days  after  anj 
such  matter  shall  have  arisen,  and  notice  in  writing  bj  one  party  who 
has  himself  duly  appointed  an  arbitrator  to  the  other  party,  stating  the 
matter  to  be  referred,  and  accompanied  by  a  copy  of  such  appointment, 
the  party  to  whom  notice  is  given  fail  to  appoint  an  arbitrator,  the 
arbitrator  appointed  by  the  party  giving  the  notice  shall  be  deemed  to 
be  appointed  by  and  shall  act  on  behalf  of  both  parties;  and  the 
award  of  any  arbitrator  or  arbitrators  appointed  in  pursuance  of  this 
act  shall  be  binding,  final,  and  conclusive  upon  all  persons,  and  to  all 
intents  and  purposes  whatsoever. 

[A  local  board  of  health  having  under  sec.  45  of  the  11  &  12  Yict^ 
c  63,  made  a  sewer  through  the  land  of  A,  he  claimed  compensation 
for  the  damage  done  thereby  under  sec.  144  (sec.  8  of  the  Sewage 
Utilization  Act,  1865,  page  79,  is  identical  with  sec  144  of  this  act;, 
and  proceeded  to  appoint  an  arbitrator.  The  local  board  of  health 
declined  to  appoint  an  arbitrator,  on  the  ground  that  A  had  not  sus- 
tained any  damage,  because  his  property  was  benefited  by  the  making 
of  the  sewer,  and  the  arbitrator  of  A  made  his  award  ex' parte  :  Held 
that  this  was  a  case  in  which  the  amount  of  drainage  was  disputed,  and 
not  a  case  in  which  the  liability  to  make  any  compensation  was  denied, 
and  therefore  the  award  was  valid. — In  re  Bradley,  4  £L  &  BL  1014, 
1  Jur.  N.  S.  778,  24  L.  J.  Q.  B.  239. 

A  mandamus  to  a  local  board  of  health  reciting  that  the  prosecutor 
has  sustained  damage  by  reason  of  the  acts  of  the  board  in  the  exercise 
of  the  powers  of  this  act,  that  he  had  demanded  compensation  accord- 
ing  to  the  provisions  of  this  act,  and  that  the  board  had  denied  aU 
liability,  commanded  the  board  to  make  compensation  out  of  the 
general  or  special  rate  to  be  levied  under  this  act.  Return  :  that  the 
board  had  not  denied  all  liability,  and  was  willing  to  make  such  com- 
pensation as  soon  as  it  should  be  duly  ascertained  ;  that  such  compen- 
sation had  not  yet  been  ascertained,  nor  had  the  prosecutor  t^en  any 
steps  towards  having  it  ascertained,  nor  given  notice  of  the  cause  or 
amount  of  his  claim  for  compensation,  nor  informed  the  board  whether 
it  had  exceeded  £20,  nor  given  notice  of  his  intention  to  appoint  an 
arbitrator.  The  return  being  traversed,  the  jury  found  that  tne  board 
had  denied  their  liability,  but  that  the  prosecutor  had  made  no  claim 
for  any  specific  sum :  Held  (afiirming  the  judgment  of  the  Queen's 
Bench,  29  L.J.  Q.  B.  21),  first,  that  under  sec.  144  (which  section  is  in 
substance  the  8th  section  of  Sewage  Utilization  Act,  1865)  the  proper 
course  was  to  ascertain  the  liability  of  the  board  in  the  first  instance, 
and  therefore  the  mandamus  was  good.  Secondly,  that  it  was  not 
necessary  that  the  prosecutor  should  claim  any  specific  amount  of 
compensation.— /?e^.  v.  Burslem  Board  of  Healthy  6  Jur.,  N.  S.  696. 

Williams  J. — Prima  Facie,  inasmuch  as  mandamus  is  the  proper 
remedy  to  compel  the  performance  of  a  public  duty,  this  is  a  proper 
case  for  a  mandamus, — lb,  I  am  indebted  to  Mr.  J.  O.  Byrne's  excel- 
lent book  on  Irish  Sanitary  Laws  for  most  of  the  reports  of  cases 
given  in  this  work.] 

124.  And  be  it  enacted,  that  if  before  the  determination  of  any  mat- 
ter so  referred  any  arbitrator  die,  or  refuse,  or  become  incapable  to 
act,  the  party  by  whom  such  arbitrator  was  appointed  may  appoint  in 
writing  another  person  in  his  stead  ;  and  if  he  fail  so  to  do  for  the  space 
of  seven  days  after  notice  in  writing  from  the  other  party  in  that  behalf, 
the  remaining  arbitrator  may  proceed  ex  parte ;  and  every  arbitrator  so 
appointed  shall  have  the  same  powers  and  authorities  as  were  vested 
in  the  arbitrator,  in  whose  stead  the  appointment  is  made ;  and  in  case 
a  single  arbitrator  die,  or  become  incapable  to  act,  before  the  maldag 
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of  his  award,  or  fail  to  make  his  award  within  twenty-one  days  after 
his  appointment,  or  within  8nch  extended  time,  if  any,  as  shall  have 
been  duly  appointed  by  him  for  that  purpose,  the  matters  referred  to 
him  shall  be  again  referred  to  arbitration  under  the  provisions  of  this 
act,  as  if  no  former  reference  had  been  made. 

125.  And  bo  it  enacted,  that  in  case  there  be  more  than  one  arbi-  Appoiatmeiit 
trator,  the  arbitrators  shall,  before  they  enter  upon  the  reference,  ^  "^Jjl^^ 
appoint  by  writing  under  their  hands  an  umpire,  and  if  the  person     *  P*'^'*^ 
appointed  to  be  umpire  die,  or  become  incapable  to  act,  the  arbitra- 
tors shall  forthwith  appoint  another  person  in  his  stead ;  and  in  case 

the  arbitrators  neglect  or  refuse  to  appoint  an  umpire  for  seven  days 
after  being  requested  so  to  do  by  any  party  to  the  arbitration,  the  court 
of  general  or  quarter  sessions  shall,  on  the  application  of  any  such  by  Quarter 
party,  appoint  an  umpire ;  and  the  award  of  the  umpire  shall  be  bind-  ^esaions. 
ing,  finaJ,  and  conclusive  upon  all  persons  and  to  all  intents  and  pur- 
poses whatsoever ;  and  in  case  the  arbitrators  fail  to  make  their  award 
within  twenty*one  days  after  the  day  on  which  the  last  of  them  was 
appointed,  or  within  such  extended  time,  if  any,  as  shall  have  been 
duly  appointed  by  them  for  that  purpose,  the  matters  referred  shall  be 
determined  bv  the  umpire  ;  and  the  provisions  of  this  act  with  respect 
to  the  time  for  making  an  award,  and  with  respect  to  extending  ^e 
same  in  the  case  of  a  single  arbitrator,  shall  apply  to  an  umpirage. 

[Under  this  section,  arbitrators  who  have  failed  to  make  their  award 
within  twenty -one  days  after  the  day  upon  which  the  last  of  them  was 
appointed  may  nevertheless  after  the  expiration  of  that  period  appoint 
an  umpire.— Uoldsworth  v,  Barsham,  10  W.  R.,646;  8Jur.  N.  S., 
672.  Arbitrators  may  appoint  an  umpire  after  the  twenty-one  days, 
limited  by  sec.  125  for  making  their  award,  have  expired  without  their 
having  enlarged  the  time,  provided  snch  appointment  be  within  the 
time  limited  by  sec.  126  for  making  the  umpirage. — Iloldsworih  v. 
Wilson,  82  L.  J.  Q.  B.  289 ;  1 1  W.  R.  733 ;  8  L.  T.  N.  S.  434,  Ex.  Cham. 

This  section  places  an  umpire,  with  respect  to  the  time  for  making 
his  award,  in  the  same  position  as  a  single  arbitrator ;  and  by  sec 
124,  a  single  arbitrator  is  required  to  make  his  award  within  twenty- 
one  days  after  his  appointment,  or  within  snch  extended  tinje  as  shall 
have  been  appointed  by  him,— KUlett  v.  Board  of  Health  of  Tranmere^ 
18  W.  R.  207 ;  11  L.  T.  N.  S.  457. 

When  an  umpire,  without  extending  the  time  for  making  his  award, 
made  his  award  after  the  twenty-one  days  from  the  time  when  he  was 
appointed  by  the  arbitrator  had  elapsed :  held  that  the  award  was  bad. 
— lb. 

An  umpire  did  not  extend  the  time,  nor  did  he  make  his  award 
within  twenty-one  days,  but  he  appointed  a  day  for  the  reference  when 
both  the  parties  attended ;  but  the  Board  of  Health,  by  their  clerk, 
protested  against  the  proceedings.  The  umpire,  however,  proceeded 
with  the  reference.  Both  the  claimant  and  the  local  board  went  into 
their  cases,  examined  witnesses,  and  addressed  the  umpire  :  held  that 
the  local  board  was  not  by  its  conduct  before  the  umpire  in  going  into 
the  case,  and  examining  witnesses,  and  addressing  the  umpire, 
estopped  from  afterwards  disputing  the  umpire's  jurisdiction. — Ring- 
land  V.  Lowndes,  in  Jur.  N.  S.  850;  33  S.  J.  C.  P.  337.] 

126.  Provided  always,  and  be  it  enacted,  that  the  time  for  making  Time  withia 
an  award  under  this  act  shall  not  be  extended  beyond  the  period  of  ^'^^  ^^^vfTI^Jli 
three  months  from  the  date  of  the  submission  or  from  the  day  on  °*  °**'^ 
which  the  umpire  shall  have  been  appointed  (as  the  case  may  be). 

127.  And  be  it  enacted,  that  any  arbitrator,  arbitrators,  or  umpire  Power  to 
appointed  by  virtue  of  this  act  may  require  the  production  of  such  ^n\V?  produc- 
documents  in  the  possession  or  power  of  either  party  as  they  or  he  tion  of 
may  think  necessary  for  determining  the  matters  referred,  and  may  docoments. 
examine  the  parties  or  their  witnesses  on  oath ;  and  the  costs  of  and 
consequent  upon  the  reference  shall  be  in  the  discretion  of  the  arbi- 
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trator  or  arbitrators,  or  of  tbe  umpire  (in  case  the  matters'referred 
are  determined  hj  an  umpire  nnder  the  power  hereinbefore  contained 
in  that  behalf) ;  and  any  submission  to  arbitration  under  the  proTi« 
sions  of  this  act  may  be  made  a  rale  of  any  of  the  superior  coorta,  on 
the  application  of  any  party  thereto. 

128.  And  be  it  enacted,  that  before  any  arbitrator  or  umpire  shall 
enter  upon  any  such  reference  as  aforesaid  he  shall  make  and  sub* 
scribe  the  following  declaration  before  a  justice  of  the  peace  (that  if 
to  say), 

*'  I,  A.  B,f  do  solemnly  and  sincerely  declare  that  I  will  faithfully 
and  honestly,  and  to  the  best  of  my  skill  and  ability,  hear  and  deter- 
mine the  matters  referred  to  me  under  the  Public  Health  Act,  1848. 

And  such  declaration  shall  be  annexed  to  the  award  when  made ;  and 
if  any  arbitrator  or  umpire  shall  wilfully  act  contrary  to  such  decia* 
ration  he  shall  be  guilty  of  a  misdemeanour. 


NUISANCES  REMOVAL  AND  DISEASES  PREVENTION 
ACTS  CONSOLIDATION  AND  AMENDMENT  ACT. 
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The  Nuisances  Removal  Act  for  England,  1855. 


18  &  19  Victoria,  Cap.  121. 

An  Act  to  consolidate   and  amend  the  Nuisances    KemoTal   and 
Diseases  Prevention  Acts,  1848  and  1849.  a 

lUth  August,  1855.] 

• 

Whereas  the  provisions  of  ^*  The  Nuisances  Removal  and  Diseases 
Prevention  Act,  1848,"  amended  by  **The  Nuisances  Removal  and 
Diseases  Prevention  Amendment  Act,  1849,"  are  defective,  and  it  is 
expedient  to  repeal  the  said  acts  as  far  as  relates  to  /England,  and  to 
substitute  other  provisions  more  effectual  in  that  behalf:  be  it  there- 
fore enacted  by  the  Queen's  most  excellent  Majesty,  by  and  with  the 
advice  and  consent  of  the  Lords  Spiritual  and  Temporal,  and  Com- 
mons, in  this  present  parliament  assembled,  and  by  the  authority  of 
the  same,  as  follows  : 

1.  From  and  after  the  passing  of  this  act  the  said  acts  are  by  this 
section  repealed  as  far  as  relates  to  England  :b  provided  always,  that 
all  proceedings  commenced  or  taken  under  the  said  acts,  and  not  yet 
completed,  may  be  proceeded  with  under  the  said  acts ;  and  all  con- 
tracts or  works  undertaken  by  virtue  of  the  said  acts  shall  continue 
and  be  as  effectual  as  if  the  said  acts  had  not  been  repealed. 


a  Tbia  act,  as  amended  hj  the  Nnisance  Remoral  and  Dlaeaae  Preve&tloii  Amead- 
ment  Act,  1860,  is  extended  to  Ireland  by  the  62nd  section  of  the  SaaitaijAett 
18S6,  the  changes  prescribed  hj  the  section  being,  of  coarse,  observed. 

b  These  acts  have  been  repealed  as  to  Iieland  by  the  Sanitary  Aet»  18M,  see.  tft. 
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2.  In  this  act  the  following  words  and  expressions  hare  the  mean-  Interpretation 
ings  by  this  section  hereinafter  assigned  to  them,  unless  snch  mean-  SLyy^hu""" 
ings  be  repugnant  to  or  inconsistent  with  the  context ;  (that  is  to  say,)  Act. 
the  word  **  place'^a  includes  any  city,  borough,  district  under  the 
Public  Health  Act,  parish,  township,  or  hamlet,  or  part  of  any  such 
city,  borough,  distiict,  town,  parish,  township,  or  hamlet ;  the  word 
**guardian8"  includes  the  directors,  wardens,  overseers,  governors,  or 
other  like  officers  having  the  management  of  the  poor  for  any  parish  or 
place  where  the  matter  or  any  part  of  the  matter  requiring  the  cogni- 
zance of  any  such  officer  arises;  the  word  "borough,"  and  the  ex- 
pressions **  mayor,  aldermen,  and  burgesses,"  "council"  and  "borough 
jundy'  have  respectively  the  same  meaning  as  in  the  acts  for  the  regu- 
lation of  municipal  corporations,  and  shall  also  respectively  mean, 
include,  and  apply  to  any  royal  borough,  royal  town,  or  other  town 
having  a  warden,  high  bailiff,  borough  reeve,  or  other  chief  officer, 
and  burgesses  or  inhabitants,  however  designated,  associated  with  him 
in  the  government  or  management  thereof,  or  any  town  or  place 
having  a  governing  body  therein  in  the  nature  of  a  corporation  or 
otherwise,  and  to  the  chief  officers  and  governing  bodies  of  such 
boroughs,  towns,  and  places,  and  to  the  fands  and  property  under  the 
management  of  or  at  the  disposal  of  such  chief  officers  and  governing 
bodies ;  the  expression  "  improvement  act"  means  an  act  for  regulating 
and  managing  the  police  of,  and  for  draining,  cleansing,  paving,  light- 
ing, watching,  and  improving  a  place,  and  an  act  for  any  of  those 
purposes ;  the  word  **  owner"  includes  any  person  receiving  the  rents 
of  the  property  in  respect  of  which  that  word  is  used  from  the  occu- 
pier of  such  property  on  his  own  account,  or  as  trustee  or  agent  for 
any  other  person,  or  as  receiver  or  sequestrator  appointed  by  the  Court 
of  Chancery  or  under  any  order  thereof,  or  who  would  receive  the 
same  if  such  property  were  let  to  a  tenant ;  the  word  ^*  premises"  ex- 
tends to  all  messuages,  lands,  or  tenements,  whether  open  or  enclosed, 
whether  built  on  or  not,  aud  whether  public  or  private ;  the  word 
"parish"  includes  every  township  or  place  separately  maintaining  its 
poor  or  separately  maintaining  its  own  highways;  the  expression 
**  quarter  sessions"  means  the  coui-t  of  general  or  quarter  sessions  of 
the  peace  for  a  county,  riding,  or  division  of  a  county,  city,  or 
borough;  the  word  ^* person"  and  words  applying  to  any  person  or 
individual  apply  to  and  include  corporations,  whether  aggregate  or 
sole ;  and  the  expression  **  two  justices"  shall,  in  addition  to  its  ordi- 
nary signification,  mean  one  stipendiary  or  police  magistrate  acting 
in  any  police  court  for  the  district. 

[The  operative  words  in  this  section  are  "means,"  "includes," 
"  extends,"  and  "  apply  to."  The  effect  of  the  word  •*  means"  is  to 
limit  the  interpretation.  The  effect  of  all  the  other  words  is  to  enlarge 
it.— Reg.  v.  Kershaw,  2  El.  &  BI.,  1007. 

Section  3,  which  defined  the  local  authority,  related  only  to  Eng- 
land, and  has  been  repealed  by  the  Act  23  &  24  Vict.,  c.  77,  s.  1. 

Section  4  relates  exclusively  to  England.  For  Ireland  see  57th 
sec.  of  Sanitary  Act,  18G6.] 


PabtL 
Constitution  of  Nuisance  Authority^  Expenses^  Description  o/Nuisanc  s, 

andj^owers  of  Entry, 

And  with  respect  to  the  constitution  of  the  Nuisance  Authority  for 

a  "  Place.**— A  temporary  wooden  stractnre  without  a  root  and  tied  on  a  rao»- 
coarse  for  the  purpoee  of  bettiag,  U  a  plaoe.—J^eJ/y,  C.B.    It  does  not  seem  to  ne  to 
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the  execation  of  this  act,  the  expenses  of  its  execntioii»  the  descrip- 
tion of  nuisances  that  may  be  dealt  with  nnder  it,  and  the  powers  of 
entrj  for  the  purposes  of  the  act,  be  it  enacted  thus  : 

5.  The  Nuisance  Authority  may  appoint  any  committee  of  their  own 
body  to  receive  notices,  take  proceedings,  and  in  all  or  certain 
specified  respects  execute  this  act,  whereof  two  shall  be  a  qnonun ; 
and  such  Nuisance  Authority,  or  their  committee,  may,  in  each  |MUti<- 
cular  case,  by  order  in  writing  under  the  hand  of  the  cnairman  of  such 
body  or  committee,  empower  any  officer  or  person  to  make  complainti 
and  take  proceedings  on  their  behalf. 

pB'or  appointment  of  Officers  of  Health,  see  Public  Health  Act,  Ire- 
land, 1874,  sec.  10. 

Sections  6  and  7  are  repealed  by  the  Act  of  1860,  28  and  24  Vict, 
c.  77,  sec.  1.] 
8.  The  word  "  nuisance**  under  this  act  shall  include — 

Any  premises  in  such  a  state  as  to  be  a  nuisance  or  injoriou 

to  health : 
Any  pool,  ditch,  gutter,  watercourse,  privy,  urinal,  cesspool, 
drain,  or  ashpit  so  foul  as  to  be  a  nuisance  or  injurious  to 
health : 
Any  animal  so  kept  as  to  be  a  nuisance  or  injurious,  to  health: 
Any  accumulation  or  deposit  which  is  a  nuisance  or  injorioos 
to  health : 
Provided  always,  that  no  such  accumulation  or  deposit  as  shall  be 
necessary  for  the  effectual  carrying  on  of  any  business  or  manofacture 
shall  be  punishable  as  a  nuisance  under  this  section,  when  it  is  proved 
to  the  satisfaction  of  the  justices  that  the  accumulation  or  deposit  has 
not  been  kept  longer  than  is  necessary  for  the  purposes  of  such  bnsi- 
ness  or  manufacture,  and  that  the  best  available  means  have  been 
taken  for  protecting  the  public  from  injury  to  health  thereby,  a 
[Sec.  9  is  repealed  by  the  Act  of  I860.] 

10.  6  Notice  of  nuisance  may  be  given  to  the  Nuisance  Authority  by 
any  person  aggrieved  thereby,  or  by  any  of  the  following  persons: 
the  sanitary  inspector  or  any  paid  officer  under  the  said  Nuisance 
Authority ;  two  or  more  inhabitant  householders  of  the  parish  or  place 
to  which  the  notice  relates ;  the  relieving  officer  of  the  union  or  parish; 
any  constable  or  any  officer  of  the  constabulary  or  police  force  of  the  dis- 
trict or  place ;  and  in  case  the  premises  be  a  common  lodging  house, 
any  person  appointed  for  the  inspection  of  common  lodging  houses ; 
and  the  Nuisance  Authority  may  take  cognizance  of  any  such  noisance 
after  entry  made  as  hereinafter  provided,  or  in  conformity  with  any 
improvement  act  under  which  the  inspector  has  been  appointed. 

11.  The  Nuisance  Authority  shall  have  power  of  entry  for  the  fol- 
lowing  purposes  of  this  act,  and  under  the  fo]lo¥ring  conditiona : — 

(1.)  To  ground  proceedings. 
For  this  purpose,  when  they  or  any  of  their  officers  have  reasonable 
(^rounds  for  believing  that  a  nuisance  exists  on  any  private  premises, 
demand  may  be  made  by  them  or  their  officer,  on  any  person  having 
custody  of  the  premises,  of  admission  to  inspect  the  same  at  any  how 
between  nine  in  the  morning  and  six  in  the  evening,  and  if  admission 
be  not  granted  any  justice  having  jurisdiction  in  the  place  may,  on 
oath  made  before  him  of  belief  in  the  existence  of  the  nuisance,  and 
after  reasonable  notice  of  the  intended  application  to  such  justice 


matter  whether  this  itmctnre  had  a  roof  or  not,  or  whether  it  was  fastened  by  i 
means  or  other  into  the  earth  or  not ;  it  wai  a  structure  in  which  the  boitoess  of 
betting  could  be  and  was  conducted,  and  in  ro^  opinion  clearly  came  within  the 
meaning  of  the  words  ''office  or  place,"  as  used  in  the  act.— iSAait  t.  iiorimf^  IT 
L  J.  N.  8.  M.  C.  106. 

a  The  word  **  nuisance*  has  been  further  defined  in  sec.  19  of  the  Sanitary  Act^ 
1866,  page  18. 

b  See  ichedale,  page  3i^,  for  form  of  aotlee. 
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being  given  in  writing  to  the  party  on  whose  premiaes  the  nnisance  is 
believed  to  exist,  by  order  under  his  hand  require  the  person  having 
the  custody  of  the  premises  to  admit  the  Nuisance  Authority  or  their 
officer ;  and  if  no  person  having  custody  of  the  premises  can  be  dis- 
covered, any  such  justice  may  and  shall,  on  oath  made  before  him  of 
belief  in  the  existence  of  such  nuisance,  and  of  the  fact  that  no  person 
having  custody  of  the  premises  can  be  discovered,  by  order  under 
his  hand  authorise  the  Nuisance  Authority  or  their  officers  to  enter  the 
premises  between  the  hours  aforesaid. 

(2. )  To  ezafhine  premises  where  nuisances  exist,  to  ascertain  the 
coarse  of  drains,  and  to  execute  or  inspect  works  ordered  by 
justices  to  be  done  under  this  act 

For  these  purposes,  whenever,  under  the  provisions  of  this  act,  a 
nuisance  has  been  ascertained  to  exist,  or  when  an  order  of  abatement 
or  prohibition  under  this  act  has  been  made,  or  when  it  becomes 
necessary  to  ascertain  the  course  of  a  drain,  the  Nuisance  Authority 
may  enter  on  the  premises,  by  themselves  or  their  officers,  between  the 
hours  aforesaid,  until  the  nuisance  shall  have  been  abated,  or  the 
course  of  the  drain  shall  have  been  ascertained,  or  the  works  ordered 
to  be  done  shall  have  been  completed,  as  the  case  may  be. 

(3.)  To  remove  or  abate  a  nuisance  in  case  of  non-compliance  with 
or  infringement  of  the  order  of  justices,  or  to  inspect  or 
examine  any  carcass,  meat,  poultry,  game,  flesh,  fish,  fruit, 
vegetables,  corn,  bread,  or  flour,  a  under  the  powers  and  for 
the  purposes  of  this  act. 

For  this  purpose  the  Nuisance  Authority  or  their  officer  may  from 
time  to  time  enter  the  premises  where  the  nuisance  exists,  or  the  car- 
cass^ meat,  poultry,  game,  flesh,  fish,  fruit,  vegetables,  com,  bread,  or 
flour  is  found,  at  all  reasonable  hours,  or  at  all  hours  during  which 
business  is  carried  on  on  such  premises,  without  notice,  b 


Pakt  II. 

With  regard  to  the  removal  of  nuisances,  be  it  enacted  thus : 

12.  In  any  case  where  a  nuisance  is  so  ascertained  by  the  (Nuisance) 
Authority  to  exist,  or  where  the  nuisance  in  their  opinion  did  exist  at 
the  time  when  the  notice  was  given,  and,  although  the  same  may  ?*?S*?*°**\ 
have  been  since  removed  or  discontinued,  it  is  in  their  opinion  likely  Authorit7*b«rfore 
to  recur  or  to  bo  repeated  on  the  same  premises  or  any  part  thereof,  JusUcet  in 
they  shall  cause  complaint  thereof  to  be  made  before  a  justice  of  the  ****  **■*  °' 
peace ;  and  such  justice  shall  thereupon  issue  a  summons,  requiring  ujit^t^ 
the  person  by   whose  act,  default,  permission,   or  sufferance  the  recnr,  Ac 
nuisance  arises  or  continues,  or  if  such  person  cannot  be  found  or 
asceruined,  the  owner  or  occupier  of  the   premises  on  which   the 
nuisance  arises,  to  appear  before  any  two  justices  in  petty  sessions 
assembled,  at  the  usual  place  of  meeting,  who  shall  proceed  to  inquire 
into  the  said  complaint ;  and  if  it  be  proved  to  their  satisfaction  that  If  proved  to 
the  nuisance  exists,  or  did  exist  at  the  time  when  the  notice  was  given,  Ja^tices  that 
or  if  removed  or  discontinued  since  the  notice  was  given,  that  it  ^f^Ss   th«v 
is  likely  to  recur  or  to  be  repeated,  the  justices  shall  make  an  order  SaJUMu!  on5 
in  writing  under  their  hands  and  seals  on  such  person,   owner,  or  for  abatement, 
occupier  for  the  abatement  or  discontinuance  and  prohibition  of  the  **'• 
nuisance  as  hereinafter  mentioned,  and  shall  also  make  an  order  for 
the  payment  of  all  calls  incurred  up  to  the  time  of  hearing  or  making 
the  order  for  abatement  or  discontinuance   or  prohibition  of  the 
nuisance. 

a  And  mUk.     gee  37  and  38  Viet.,  c.  93,  a.  66. 

ft  See  87  and  38  Vict.,  c.  9,  a.  67. 
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[The  followtng  is  the  fonn  of  notioe  in  use  in  Dublin  befiyre  the  puring  of  the 
PabUc  Health  Act,  1874  :— 

BOROUGH  OF  DUBLIN. 


ofNo.^ 


and  to  the  Owner  or  Oocnpier. 


} 


Notice. 
Under  29  <fr  80  Viet.,  Cap.  Ml 


The  Lord  Mayor,  Aldermen,  and  Borgesaes,  beinn^  the  Sanitary  Anthoriiy  of 
this  Borough,  haying  ascertained  that  a  nuisance  exiata  in  or  upon  the  houae  or 
premises  at  that  is  to  lay  * 


Joftlcea" 
order  for 
abatement. 


BO  as  to  be  a  nuisance  or  injurious  to  health,  and  that  snoh  nuimnoe  exists  bj 
reaiion  of  your  acts,  default,  or'safferance. 

Now,  take  notice,  that  you  are  herebv  required  to  remove  or  abat«  the  aame. 
and  fur  that  purpose  to  do  all  such  thfof^s  as  may  be  necessary  within  days, 
otherwise  proceedings  will  be  taken  a^tnst  you  by  the  said  Nuisance  Authority 
without  further  notice,  under  the  provision*  of  the  Sanitary  Act,  1866,  29  «nd  30 
Vict.,  ca^>.  90,  and  the  several  acta  Incorporated  tberewitn  for  the  abatement  and 
removal  of  such  nuisance,  and  to  enforce  the  pi-ovisinns  of  said  acta  against  von. 
and  for  the  recovery  of  the  penalties  thereby  imposed,  in  the  event  of  your  renual 
or  neglect  to  comply  with  the  terms  of  this  notice. 

Dated  this  day  of  18 


Stgned,- 


Prohibltlve 
order  against 
fature  Nuisance 


Penalty  for 
contmvention 
of  order  of  abate- 
men  and  of  pro- 
hibition. 


Clerk  or  Acting  Clerk  qf  the  eaid  Nuieance  Autharitjf} 

[If  sanitary  snb-officcrs  be  empowered  to  serve  notices  for  the 
abatement  of  nuisances,  without  in  the  first  instance  reporting  to  the 
sanitary  authority,  they  can  only  legally  do  so  by  being  first  appointed 
acting  clerks  to  the  local  authority.  See  the  62nd  section  of  the  Pablic 
Health  (Ireland)  Act,  1874.  It  would  also  be  desirable  to  appoint 
the  sub- sanitary  officers  to  be  inspectors  of  nuisances  onder  the  jfiro- 
visions  of  the  Sanitary  Act,  1866.] 

13.  By  their  order  the  justices  may  require  the  person  on  whom  it 
is  made  to  provide  sufficient  privy  accommodation,  means  of  drainage 
or  ventilation,  or  to  make  safe  and  habitable,  or  to  pave,  cleanse, 
whitewash,  disinfect,  or  purify  the  premises  which  are  a  nuisance  or 
injurious  to  health,  or  such  part  thereof  as  the  justices  may  direct  in 
their  order,  or  to  drain,  empty,  cleanse,  fill  up,  amend,  or  remove  the 
injurious  pool,  ditch,  gutter,  watercourse,  privy,  urinnl,  cesspool, 
drain,  or  ashpit  which  is  a  nuisance  and  injurious  to  health,  or  to  pro- 
yide  a  substitute  for  that  complained  of,  or  to  carry  away  the 
accumulation  or  deposit  which  is  a  nuisance  or  injurious  to  health,  or 
to  provide  for  the  cleanly  and  wholesome  keeping  of  the  animal  kept 
80  as  to  be  a  nuisance  or  injurious  to  health,  or  if  it  be  proved  to  the 
justices  to  be  Impossible  so  to  provide,  then  to  remove  the  animal,  or 
any  or  all  of  these  things  (according  to  the  nature  of  the  nuisance^  or 
to  do  such  other  w^orks  or  acts  as  are  necessary  to  abate  the  nuisance 
complained  of,  in  such  manner  and  within  such  time  as  in  such  order 
shall  be  specitied  ;  and  if  the  justices  are  of  opinion  that  such  or  the 
like  nuisance  is  likely  to  recur,  the  justices  may  further  prohibit 
the  recurrence  of  it,  and  direct  the  works  necessary  to  prevent  such 
recurrence,  as  the  case  may  in  the  judgment  of  such  justices  require; 
and  if  the  nuisance  proved  to  exist  be  such  as  to  render  a  nouse 
or  building,  in  the  judgment  of  the  justices,  unfit  for  human  habitation, 
they  may  prohibit  the  using  thereof  for  that  purpose  until  it  is  rendered 
fit  for  that  purpose  in  the  judgment  of  the  justices,  and  on  their  being 
satisfied  that  it  has  been  rendered  fit  for  such  purpose  they  may 
determine  their  previous  order  by  another  declaring  such  house 
habitable,  from  the  date  of  which  other  order  such  house  may  be  let  or 
inhabited. 

14.  Any  person  not  obeying  the  said  order  for  abatement  shall,  if  he 
fail  to  satisfy  the  justices  that  he  has  used  all  due  diligence  to  carry 
out  such  order,  be  liable  for  every  such  offence  to  a  penalty  of  not  more 
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than  ten  shillings  per  day  daring  his  default ;  and  any  person  know- 
ingly and  wilfully  acting  contrary  to  the  said  order  of  prohibition 
shall  be  liable  for  every  such  offence  to  a  penalty  not  exceeding  twenty 
shillings  per  day  during  such  contrary  action ;  the  (Nuisance)  An-  (Nulnnoe) 
thority  may,  under  the  powers  of  entry  given  by  this  act,  enter  the  Auihorii^ 
premises  to  which  the  order  relates,  and  remove  or  abate  the  nuisance  ^Y remoTe 
condemned  or  prohibited,   and  do  whatever  may  be  necessary  in  or  abate  Nol- 
execution  of  such  order,  and  charge  the  cost  to  the  person  on  whom  Mince, 
the  order  is  made,  as  hereinafter  provided. 

16.  Any  such  order  of  prohibition  may  be  appealed  against  as  pro-  ^der*of***^** 
▼ided  in  this  act  prohibition. 

16.  When   it  shall  appear  to  the  justices  that  the  execution  of  Appeal 
atmctural  works  is  required  for  the  abatement  of  a  nuisance,  the?  «f»in«t  order 
may  direct  such  works  to  be  carried  out  under  the  direction  or  with  Jrhen  rtractortl 
the  consent  or  approval  of  any  public   board,  trustees,    or  commis-  irorlcs  are 
flioners  having  jurisdiction  in  the  place  in  respect  of  such  works,  and  required. 

if  within  seven  days  from  the  date  of  the  order  the  person  on  whom  it 

is  made  shall  have  given  notice  to  the  Nuisance  Authority  of  his  in-  ■ 

tention  to  appeal  against  it,  as  provided  in  this  act,  and  shall  have 

entered  into  recognisances  to  try  such  appeal  as  provided  by  this  act, 

and  shall  appeal   accordingly,  no  liability  to  penalty  shall  arise, 

nor  shall  any  work  be  done  nor  proceedings  taken  under  such  order 

until  after  the  determination  of  such  appeal,  unless  such  appeal  cease 

to  be  prosecuted. 

17.  Whenever  it  appears  to  the  satbfaction  of  the  justices  that  the  '''*^'lj 
person  by  whose  act  or  default  the  nuisance  arises,  or  the  owner  or  2^  canoet 
occupier  of  the  premises,  is  not  known  or  cannot  be  found,  then  such  be  found, 
order  may  be  addressed  to  and  executed  by  such  (Nuisance)  Authority,  (Nalaancc) 
and  the  cost  defrayed  out  of  the  rates  or  funds  applicable  to  the  ^^^^^*^  *** 
execution  of  this  Act.  order  at  oaioe. 

18.  Any  matter  or  thing  removed  by  the  (Nuisance)  Authority  in  Manure  &&  to 
pursuance  of  this  enactment  may  be  sold  by  public  auction,  after  not  be  told*' 

less  than  five  days*  notice  by  posting  bills  distributed  in  the  locality,  un- 
less in  cases  where  the  delay  would  be  prejudicial  to  health,  when  the 
justices  may  direct  the  immediate  removal,  destruction,  or  sale  of  the 
matter  or  thing ;  and  the  money  arisin:^  from  the  sale  retained  by  the 
(Nuisance)  Authority,  and  applied  in  payment  of  all  expenses  incurred 
under  this  act  with  reference  to  such  nuisance,  and  the  surplus,  if  any, 
shall  be  paid  on  demand  by  the  (Nuisance)  Authority  to  the  owner 
of  such  matter  or  thing. 

19.  All  reasonable  costs  and  expenses  from  time  to  time  incurred  Coats  and^ 
in  making  a  complaint,  or  giving  notice,  or  in  obtaining  an  order  of  ^^^^  to  be 
justices   under  this  act,  or  in  carrying  the  same  into  effect  under  paid  by 
this  act,  shall  be   deemed  to  bo  money  paid  for  the  use  and  at  person  on 
the  request  of  the  person  on  whom  the  order  is  made,  or  if  the  JJ  Sade  or 
order  be  made  on  the  (Nuisance)  Authority,  or  if  no  order  be  made,  owner  or 
but  the  nuisance  be  proved  to  have  existed  when  the  complaint  was  occupier 
made  or  the  notice  given,  then  of  the  person  by  whose  act  or  default 

the  nuisance  was  caused  ;  and  in  case  of  nuisances  caused  by  the  act 
or  default  of  the  owner  of  premises,  the  said  premises  shall  be  and 
continue  chargeable  with  such  costs  and  expenses,  and  also  with  the 
amount  of  any  penalties  incurred  under  this  act,  until  the  same  be 
fully  discharged  :  provided  that  such  costs  and  expenses  shall  not  ex- 
ceed in  the  whole  one  year's  rackrent  of  the  premises ;  and  such  costs 
and  expenses,  and  penalties,  together  with  the  charges  of  suing  for  the 
same,  may  be  recovered  in  any  county  or  superior  court,  or  if  the 
(Nuisance)  Authority  think  fit,  before  any  two  justices  of  the  peace; 
and  the  said  justices  shall  have  power  to  divide  such  costs,  expenses, 
and  penalties  between  the  persons  by  whose  act  or  default  the  nuisance 
arises,  in  such  manner  as  they  shall  consider  reasonable ;  and  if  it 
appear  to  them  that  a  complaint  made  under  this  act  is  frivolous  or 
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Proceedings 
before  Joufoef 
torecoyer 
ezpeneee. 


Snireyora  ot 
highways  to 
cleanse 
ditches.  Ac, 
paying 

owners,  Ac,  for 
damages. 


Power  to 
(Nalsance) 
Aotboritr  to 
corer  aod 
improve 
open  ditches, 
Ao* 


nnfomided,  they  may  order  the  payment  by  the  (Nnisaiice)  Aatfamitj 
or  person  making  the  complaint  of  the  costs  incnrred  by  the  pencm 
against  whom  the  compUint  is  made,  or  any  part  thereof. 

20.  Where  any  costs,  expenses,  or  penalties  are  due  under  or  in 
consequence  of  any  order  of  justices  made  in  pursuance  of  this  act  at 
aforesaid,  any  justice  of  the  peace,  upon  the  application  of  the  (Nui- 
sance) Authority,  shall  issue  a  summons,  requiring  the  person  from 
whom  they  are  due  to  appear  before  two  justices  at  a  time  and  place 
to  be  named  therein  ;  and  upon  proof  to  the  saHsf action  of  the  jnstioei 
present  that  any  such  costs,  expenses,  or  penalties  are  so  due,  snch 
justices,  unless  they  think  fit  to  excuse  the  party  summoned  upon  the 
ground  of  poverty  or  other  special  circumstances,  shall,  by  order  in 
writing  under  their  hands  and  seals,  order  him  to  pay  the  amount  te 
the  (Nuisance)  Authority  at  once,  or  by  such  instalments  as  the  iiis> 
tices  think  fit,  together  with  the  charges  attending  such  applicatumy 
and  the  proceedings  thereon ;  and  if  the  amount  of  such  order,  or  any 
instalment  thereof,  be  not  paid  within  fourteen  days  after  the  sum  is 
due,  the  same  may,  by  warrant  of  the  said  or  other  justices,  be  leried 
by  distress  and  sale. 

21.  All  surveyors  and  district  surveyors  may  make,  sconr,  cleanse^ 
and  keep  open  all  ditches,  gutters,  drains,  or  watercourses,  in  and 
through  any  lands  or  grounds  adjoining  or  lying  near  to  any  highway, 
upon  paying  the  owner  or  occupier  of  such  lands  or  grounds,  provided 
they  are  not  waste  or  common,  for  the  damages  which  he  shall  therebfr 
sustain,  to  be  settled  and  paid  in  such  manner  as  the  damages  for 
getting  materials  in  enclosed  lands  or  grounds  are  directed  to  be 
settled  and  paid  by  the  law  in  force  for  the  time  being  with  regard  te 
highways. 

22.  Whenever  any  ditch,  gutter,  drain,  or  watercourse  used  or  pardy 
used  for  the  conveyance  of  any  water,  filth,  sewage,  or  other  matter 
from  any  house,  buildings,  or  premises  is  a  nuisance  within  the  mean- 
ing of  this  act,  and  cannot,  in  the  opinion  of  the  (Nuisance)  Anthori^, 
be  rendered  innocuous  without  the  laying  down  of  a  sewer  or  of  some 
other  structure  along  the  same  or  part  thereof  or  instead  thereof,  su^ 
(Nuisance)  Authority  shall  and  they  are  hereby  required  to  lay  down 
such  sewer  or  other  structure,  and  to  keep  the  same  in  good  and 
serviceable  repair,  and  they  are  hereby  declared  to  have  the  same 
powers  as  to  entering  lands  for  the  purposes  thereof,  and  to  be  entitled 
to  recover  the  same  penalties  in  case  of  interference,  as  are  contained 
in  the  sixty-seventh  and  sixty-eighth  sections  of  the  act  passed  in  the 
fifth  and  sixth  years  of  the  reign  of  King  William  the  Fourth,  intituled 
An  Act  for  Consolidating  and  Amending  the  Laws  relating  to  HiahwayB 
in  England;  and  such  (Nuisance)  Authority  are  hereby  autooriaed 
and  empowered  to  assess  every  house,  building,  or  premises  then 
or  at  any  time  thereafter  using  for  the  purposes  aforesaid  the  said 
ditch,  gutter,  drain,  watercourse,  sewer,  or  other  structure,  to  such 
payment,  either  immediate  or  annual,  or  distributed  over  a  term  6t 
years,  as  they  shall  think  just  and  reasonable,  and,  after  fourteen 
days*  notice  at  the  least  left  on  the  premises  so  assessed,  to  levy  and 
collect  the  sum  and  sums  so  assessed  in  the  same  manner,  and  with 
the  same  remedies  in  case  of  default  in  payment  thereof,  as  highway 
rates  are  by  the  law  in  force  for  the  time  being  leviable  and  collectable^ 
and  with  the  same  right  and  power  of  appeal  against  the  amount  of 
such  assessments  reserved  to  the  person  or  persons  so  assessed  as  by  the 
law  for  the  time  being  in  force  shall  be  given  against  any  rate  made 
for  the  repair  of  the  highways ;  and  the  provisions  contained  in  this 
section  shall  be  deemed  to  be  part  of  the  law  relating  to  highways  in 
England :  provided  always,  that  where  such  ditch,  gutter,  drain,  or 
watercourse  shall,  as  to  parts  thereof,  be  within  the  jurisdiction  of 
different  (Nuisance)  Authorities,  this  enactment  shall  apply  to  each 
(Nuisance)  authority  only  as  to  so  much  of  the  works  hereby  required, 
and  the  expenses  thereof,  as  is  included  within  the  respective  juris- 
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diction  of  that  aathoritj :  provided  also,  that  such  assessment  shall 
in  no  case  exceed  a  shilling  in  the  ponnd  on  the  assessment  to  the 
highway  rate,  if  any. 

23.  Any  person  or  company  engaged  in  the  manufacture  of  gas  who  penalty  for 
shall  at  any  time  cause  or  suffer  to  he  brought  or  to  flow  into  any  causing 
stream,  reservoir,  or  aqueduct,  pond,  or  place  for  water,  or  into  any  ^a'^i'  ^  b« 
drain  communicating  therewith,  any  washing  or  other  substance  pro-  ^"J^2iii» 
dnced  in  making  or  supplying  gas,  or  shall  wilfully  do  any  act  ***  ^"^ 
connected  with  the  making  or  supplying  of  gas  whereby  the  water  in 

any  such  stream,  reservoir,  aqueduct,  pond,  or  place  for  water  shall 
be  fouled,  shall  forfeit  for  every  such  offence  the  sum  of  two  hundred 
pounds. 

24.  Such  penalty  may  be  recovered,  with  full  costs  of  suit,  in  any  of  l^enalty  to  be 
the  superior  courts,  by  the  person  into  whose  water  such  washing  or  sS^rior^Coiirte 
other  substance  shall  be  conveyed  or  shall  flow,  or  whose  water  shall  within  six 

be  fouled  by  any  such  act  as  aforesaid  ;  or  if  there  be  no  sach  person,  months. 
or  in  default  of  proceedings  by  such  person,  after  notice  to  him  from 
the  (Nuisance)  Authority  of  their  intention  to  proceed  for  such  penalty, 
by  the  Nuisance  Authority ;  but  such  penalty  shall  not  be  recoverable 
unless  it  be  sued  for  during  the  continuance  of  the  offence,  or  within 
siir  months  after  it  shall  have  ceased. 

25.  In  addition  to  the  said  penalty  of  two  hundred  pounds  (and  Daily  penalty 
whether  such  penalty  shall  have  been  recovered  or  not),  the  person  or  daring  the 
company  so  offending  shall  forfeit  the  sum  of  twenty  pounds  (to  be  conttnuanoe 
recovered  in  the  like  manner)  for  each  day  during  which  such  washing  °'"*®  offence, 
or  other  substance  shall  be  brought  or  shall  flow  as  aforesaid,  or  daring 

which  the  act  by  which  such  water  shall  be  fouled  shall  continae,  after 
the  expiration  of  twenty-four  hours  from  the  time  when  notice  of  the 
offence  shall  have  been  served  on  such  person  or  company  by  the 
(Nuisance)  Authority,  or  the  person  into  whose  water  such  washing  or 
other  substance  shall  be  brought  or  flow,  or  whose  water  shall  be 
fouled  thereby,  and  such  penalty  shall  be  paid  to  the  parties  from 
whom  such  notice  shall  proceed ;  and  all  moneys  recovered  by  a 
(Nuisance)  Authority  under  this  or  the  preceding  section  shall,  after 
payment  of  any  damage  caused  by  the  act  for  which  the  penalty  is 
imposed,  be  applied  towards  defraying  the  expenses  of  executing  this 
act. 

27.  If  any  candle  house,  melting  house,  melting  place,  or  soap-  as  to  naleaoees 
house,  or  any  slaughter-house,  or  any  building  or  place  for  boiling  arising  in  cases 
offal  or  blood,  or  for  boiling,  burning,  or  crushing  bones,  or    any  J*^^®**^', 
manufactory,  building,  or  place  used  for  any  trade,  business,  process,  or  nesses  pro-' 
manufacture  causing  effluvia,  be  at  any  time  certified  to  the  (Nuisance)  cesses,' or 
Authority  by  any  medical  ofiicer,  or  any  two  legally  qualified  medical  mannfiMtaret: 
practitioners,  to  be  a  nuisance  or    injurious  to  the  health   of    the 
inhabitants  of  the  neighbourhood,  the  (Nuisance)  Authority  shall  direct 
complaint  to  be  made  before  any  justice,  who  may  summon  before  any 
two  justices  in  petty  sessions  assembled  at  their  usual  place  of  meet- 
ing the  person  by  or  in  whose  behalf  the  work  so  complained  of  i«< 
carried  on,  and  such  justices  shall  inquire  into  such  complaint ;  and  if 
it  shall  appear  to  such  justices  that  the  trade  or  business  carried  on 
by  the  person  complained  against  is  a  nuisance,  or  causes  any  effluvia 
injurious  to  the  health  of  the  inhabitants  of  the  neighbourhood,  and  that 
such  person  shall  not  have  used  the  best  practicable  means  for  abating 
each  nuisance  or  preventing  or  counteracting  such  effluvia,  the  person 
so  offending  (being  Uie  owner  or  occupier  of  the  premises,  or  being  a 
foreman  or  other  person  employed  by  such  owner  or  occupier),  shall, 
upon  a  summarv  conviction  for  such  offence,  forfeit  and  pay  a  sum  of 
not  more  than  five  pounds  nor  less  than  forty  shillings,  and  upon  a 
second  conviction  for  such  offence  the  sum  of  ten  po^inds,  and  for  each 
subsequent  conviction  a  sum  double  the  amount  oif  the  penalty  im- 
posed for  the  last  preceding  conviction,  but  the  highest  amount  of  such 
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Reference  to 
Superior 
Court  at  the 
option  of  the 
p^rty  com- 
plained against. 


On  certificate 
of  Medical 
Officer  to 
fNulsance) 
Authority  that 
Bouse  is 
over-crowded, 
proceedings 
may  be  taken 
to  abate  the 
same. 


CNaiaance) 
Authority 
to  order  costs 
of  prosecutions 
to  be  paid 
out  of  the 
rates. 


penalty  shall  not  in  any  case  exceed  tbe  sum  of  two  hundred  pounds : 
provided  always,  that  the  justices  may  suspend  their  final  determina- 
tion in  any  sach  case,  upon  condition  that  the  person  so  complained 
against  shall  undertake  to  adopt,  within  a  reasonable  rime,  such  meant 
as  the  said  justices  shall  judge  to  be  practicable  and  order  to  be  car- 
ried into  effect  for  abating  such  nuisance,  or  mitigating  or  preyentiag 
the  injurious  effects  of  such  effluvia,  or  shall  give  notice  of  appeal  in 
the  manner  provided  by  this  act,  and  shall  enter  into  recognizances 
to  try  such  appeal,  and  shall  appeal  accordingly :  provided  always, 
that  the  provisions  hereinbefore  contained  shall  not  extend  or  be 
applicable  to  any  place  without  the  limits  of  any  city,  town,  or 
populous  district. 

2d.  Provided  also,  that  if,  upon  his  appearance  before  sncb  justices, 
the  party  complained  against  object  to  have  the  matter  determined  by 
such  justices,  and  enter  into  recognizances,  with  sufficient  sureties  to 
be  approved  by  the  justices,  to  abide  the  event  of  any  proceedings  at 
law  or  in  equity  that  may  be  had  agamst  him  on  account  of  the  sub- 
ject matter  of  complaint,  the  local  authority  shall  thereupon  abandon 
all  proceedings  before  the  justices,  and  shall  forthwith  take  proceed- 
ings at  law  or  in  equity  in  her  Majesty's  superior  courts  for  preventing 
or  abating  the  nuisance  complained  of. 

29.  Whenever  the  medical  officer  of  health,  if  there  be  one,  or,  if 
none,  whenever  two  qualified  medical  practitioners  shall  certify  to  tbe 
(Nuisance)  Authority  that  any  house  is  so  overcrowded  as  to  be 
dangerous  or  prejudicial  to  the  health  of  the  inhabitants,  and  the 
inhabitants  shall  consist  of  more  than  one  family, .the  (Nuisance) 
Authority  shall  cause  proceedings  to  be  taken  before  the  justices  to 
abate  such  overcrowding,  and  the  justices  shall  thereupon  make  snch 
order  as  they  may  think  fit,  and  the  person  permitting  such  overcrowd- 
ing shall  forfeit  a  sum  not  exceeding  forty  shillings. 

[The  overcrowding  of  dwellings  under  any  circumstances  is  declared 
to  be  a  nuisance  under  section  19  of  the  Sanitary  Act,  1866.] 

80.  The  (Nuisance)  Authority  may  ,within  the  area  of  their  joris- 
diction,  direct  any  proceedings  to  be  taken  at  law  or  in*  equity  in 
cases  coming  within  the  purview  of  this  act,  and  may  order  pro- 
ceedings to  be  taken  for  the  recovery  of  any  penalties,  and  for  the 
punishment  of  any  persons  offending  against  the  provisions  of  this 
act,  or  in  relation  to  appeals  under  this  act,  and  may  order  the 
expenses  of  all  such  proceedings  to  be  paid  out  of  the  rates  or  funds 
administered  by  them  under  this  Act. 


Service  of 
notices, 
summonses, 
and  orders. 


Proof  of  resola- 
lions  of 
(Nuisance) 
Aotboritj. 


Part  III. 
As  to  Procedure  under  this  Act, 

And  with  regard  to  procedure  under  this  act,  be  it  enacted,  That 
81.  Notices,  summonses,  and  orders  under  this  Act  may  be  served 
by  delivering  the  same  to  or  at  the  residence  of  the  persons  to  whom 
they  are  respectively  addressed,  and  where  addressed  to  the  owner  or 
occupier  of  premises  they  may  also  be  served  by  delivering  the  same 
or  a  true  copy  thereof  to  some  person  upon  the  premises,  or  if  there  be 
no  person  upon  the  premises  who  can  be  so  served,  by  fixing  the  same 
upon  some  conspicuous  part  of  the  premises,  or  if  the  person  shall 
reside  at  a  distance  of  more  than  five  miles  from  the  office  of  the 
inspector,  then  by  a  registered  letter  through  the  post. 

32.  Copies  of  any  orders  or  resolutions  of  the  (Nuisance)  Anthony 
or  their  committee,  purporting  to  be  signed  by  the  chairman  of  such 
body  or  committee,  shall,  unless  the  contrary  be  shown,  be  received  as 
evidence  thereof,  without  proof  of  their  meeting,  or  of  the  ofBcial 
character  or  signature  of  the  person  signing  the  same. 
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8S.  Where  proceedings  ander  this  Act  are  to  be  taken  against  several  As  to  proceed- 
persons  in  respect  of  one  nuisance  caused  by  the  joint  act  or  default  i°*^?„^^®°    -» 
of  snch  persons,  it  shall  be  lawful  for  the  (Nuisance)  Authority  to  in-  p^JsSnsftw'*' 
clode  such  persons  in  one  complaint,  and  for  the  justices  to  include  th6  same 
such  persons  in  one  summons ;  and  any  order  made  in  such  a  case  may  offence. 
be  made  upon  all  or  any  number  of  the  persons  included  in  the  sum- 
mons, and  the  costs  may  be  distributed  as  to  the  justices  may  appear 
fair  and  reasonable. 

34.  In  case  of  any  demand  or  complaint  under  this  act  to  which  ?^®  ®''  ™®''* 

. •'    ,    .  *^  .  .  .  .    Joint  oirnera 

two  or  more  persons,  bemg  owners  or  occupiers  of  premises,  or  partly  q^  occupiera 

the  one  or  partly  the  other,  may  be  answerable  jointly  or  iir  common  may  be 
or  severally,  it  shall  be  sufficient  to  proceed  against  any  one  or  more  proceeded 
of  them  without  proceeding  against  the  others  or  other  of  them  ;  but  •8*io»'  alone, 
nothing  herein  contained  shall  prevent  the  parties  so  proceeded  against 
from  recovering  contribution  in  any  case  in  which  they  would  now  be 
entitled  to  contribution  by  law. 

85.  Whenever  in  any  proceeding  under  this  act,  whether  written  or  Designation 
otherwise,  it  shall  become  necessary  to  mention  or  refer  to  the  owner  ^!n^^^*»^' 
or  occupier  of  any  premises,  it  shall  be  sufficient  to  designate  him  as  ^    ' 

the  "owner"  or  *'  occupier"  of  such  premises,  without  name  or  fur- 
ther description. 

36.  Whoever  refuses  to  obey  an  order  of  justices  under  this  act  for  Penalty  for 
admission  on  premises  of  the  (Nuisance)  Authority  or  their  officers,  obstructing 
or  wilfully  obstructs  any  person  acting  under  the  authority  or  em-  ^c*t!°    "^ 
ployed  in  the  execution  of  this  act,  shall  be  liable  for  every  such 
offence  to  a  penalty  not  exceeding  five  pounds. 

37.  If  the  occupier  of  any  premises  prevent  the  owner  thereof  from  Penalty  on 
obeying  or  carrying  into  effect  the  provisions  of  this  act,  any  justice  to  occupier  ob- 
whom  application  is  mnde  in  this  behalf  shall,  by  order  in  writing,  re-  ■Rioting  owntr. 
quire  such  occupier  to  desist  from  such  prevention  or  to  permit  the 
execution  of  the  works  required  to  be  executed :  provided  that  such 

works  appear  to  such  justice  to  be  necessary  for  the  purpose  of  obey- 
ing or  carrying  into  effect  the  provisions  of  this  act ;  and  if  within 
twenty-four  hours  after  the  service  of  such  order  the  occupier  against 
whom  it  is  made  do  not  comply  therewith  he  shall  be  liable  to  a 
penalty  not  exceeding  five  pounds  for  every  day  afterwards  during  the 
continuance  of  such  non-compliance. 

38.  Penalties  imposed  by  this  act  for  offences  committed,  and  sums  Penalties 

of  money  ordered  to  be  paid  under  this  act,  may  be  recovered  by  per-  *»*  expenses 
sons  thereto  competent  in  EnqlmtU  according  to  the  provisions  of  the  J^Serll  and 
act  of  the  eleventh  and  twelfth  years  of  the  present  reign,  chapter  forty- 12  Vict,  c  4& 
three;  and  all  penalties  recovered  by  the  (Nuisance)  Authority  under  this 
act  shall  be  paid  to  them,  to  be  by  them  applied  in  aid  of  their  ex- 
penses under  this  act.  a 

39.  No  order,  nor  any  other  proceeding,  matter,  or  thing  done  or  Proeeedingi 
transacted  in  or  relating  to  the  execution  of  this  act  shall  be  vacated,  "^ot  tobe 
quashed,  or  set  aside  for  want  of  form ;  nor  shall  any  order,  nor  any  ^JJJ  of  form, 
other  proceeding,  matter^  or  thing  done  or  transacted  in  relation  to 

the  execution  of  this  act,  be  removed  or  removable  by  certiorari  or  by 
any  other  writ  or  process  whatsoever  into  any  of  the  superior  courts;  and 
proceedings  under  this  act  against  several  persons  included  in  one  com- 
plaint shall  not  abate  by  reason  of  the  death  of  any  among  the  per- 
sons so  included,  but  all  such  proceedings  may  be  carried  on  as  if  the 
deceased  person  had  not  been  originally  so  included. 

40.  Appeals  under  this  act  shall  be  to  the  Court  of  Quarter  Sessions  ^U^iji^ 
held  next  after  the  making  of  the  order  appealed  against;  but  the  Act  to  be  to 
appellant  shall  not  be  heard  in  support  of  the  appeal  unless  within  Quarter 

Seiiiona 


a  In  Ireland  penaltiea  are  to  be  proceeded  for  In  the  manner  prescribed  by  the 
Petty  Be«ioDS  (IreUmd)  Act,  1851 ;  see  also  sec  64,  PnbUc  Health  Act,  1874. 
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At  to  protection 
of(Nniunce) 
Authority  and 
Its  officers. 


Act  not  to 
impair  Jurl*- 
diction  of 
Sewers  Com- 
missioners 
or  Common 
Lav  Remedies 
for  Nuiiance, 
nor  Jurisdic- 
tion of 
(Nuisance) 
Authority,  as 
to  the  Nulsanoes 
referred  to  in 
this  Act. 


Act  not  to 
ftflect  BATiga- 
tion  of  rivers 
or  canals. 


fourteen  days  after  the  making  of  the  order  appealed  a^nst  he  gire 
to  the  (Nuisance)  Authority  notice  in  writing  stating  his  intention  to 
bring  such  appeal,  together  with  a  statement  in  writing  of  the  grounds 
of  appeal,  and  shall  within  two  days  of  giving  snch  notice  enter  into  a 
recognizance  before  some  justice  of  the  peace,  with  sufficient  seenri- 
ties,  conditioned  to  try  snch  appeal  at  the  said  court,  and  to  abide  the 
order  of  and  pay  such  costs  as  shall  be  awarded  by  the  justices  at 
such  court  or  any  adjournment  thereof ;  and  the  said  coon,  upon 
hearing  and  finally  determining  the  matter  of  the  appeal,  may,  accord- 
ing to  its  discretion,  award  such  costs  to  the  party  appealing  or  a]^ 
pealed  against  as  they  shall  think  proper,  and  its  determination  in  or 
concerning  the  premises  shall  be  conclusive  and  binding  on  all  persons 
to  all  intents  or  purposes  whatsoever :  provided  always,  that  if  thoe 
be  not  time  to  give  such  notice  and  enter  into  snch  recognisance  as 
aforesaid,  then  such  appeal  may  be  made  to,  and  such  notice,  state- 
ment, and  recognizance  be  given  and  entered  into  for,  the  next  ses- 
sions at  which  the  appeal  can  be  heard :  provided  also,  that  on  the 
hearing  of  the  appeal  no  grounds  of  appeal  shall  be  gone  into  or  en- 
tertained other  than  those  set  forth  in  such  statement  as  aforesaid : 
provided  also,  that  in  any  case  of  appeal  the  Court  of  Quarter  Sm- 
sions  may,  if  they  think  fit,  state  the  facts  specially  for  the  determi- 
nation of  her  Majesty's  Court  of  Queen's  Bench,  in  which  case  it  shall 
be  lawful  to  remove  the  proceedings,  by  writ  of  certiorari  or  oihei^ 
wise,  into  the  said  Court  of  Queen's  Bench. 

41.  The  forms  contained  in  the  schedule  to  this  act  annexed,  or 
any  forms  to  the  like  effect,  varied  as  circumstances  may  require,  may 
be  used  for  instruments  under  this  act,  and  shall  be  sufficient  for  the 
purpose  intended. 

42.  The  (Nuisance)  Authority,  and  any  officer  or  person  acting 
under  the  authority  and  in  execution  or  intended  execution  of  this 
act,  shall  be  entitled  to  such  protection  and  privilege  in  actions  and 
suits  and  such  exemption  from  personal  liability  as  are  granted  to 
local  boards  of  health  and  their  officers  by  the  law  in  force  for  the 
time  being. 

43.  Nothing  in  this  act  shall  be  construed  to  affect  the  provisions 
of  any  local  act  as  to  matters  included  in  this  act,  nor  to  impair, 
abridge,  or  take  away  any  power,  jurisdiction,  or  authority  which  may 
at  any  time  be  vested  in  any  commissioners  of  sewers  or  of  drainage, 
or  to  take  away  or  interfere  with  any  course  of  proceedings  which 
might  be  resorted  to  or  adopted  by  such  commissioners  if  this  aet 
had  not  passed,  nor  to  impair  any  power  of  abating  nuisances  at 
common  law,  nor  any  jurisdiction  in  respect  of  nuisances  that  may  be 
possessed  by  any  authority  under  the  act  intituled  An  Act  to  abate  tke 
r^uisances  arising  from  the  Smoke  of  Furnaces  in  the  Metropolis^  amifrtm 
Steam  Vessels  above  London  Bridge,  or  the  Common  Lodging  Uonses 
Acts,  the  Act  for  the  Regulation  of  Municipal  Corporations,  the 
Public  Health  Act,  or  any  inlprovement  act  respectively,  or  any  acts 
incorporated  with  such  acts,  and  authorities  may  respectively  proceed 
for  the  abatement  of  nuisances  or  in  respect  of  any  other  matter  or 
thing  hereinbefore  provided  or  referred  to  either  under  the  acts 
mentioned  in  this  section  or  any  other  act  conferring  jurisdiction  in 
respect  of  the  nuisances  referred  to  in  this  act,  or  any  bye-laws  framed 
under  any  such  act,  as  they  may  think  fit ;  and  the  local  authorities 
constituted  under  and  for  the  purposes  of  the  Common  Lodging 
Houses  Act,  1851  and  1853,  shall  for  the  purpose  of  those  acts  have 
all  the  powers  of  (Nuisance)  Authorities  under  this  act. 

44.  Nothing  herein  contained  shall  enable  any  (Nuisance)  Anthori^, 
surveyor  of  highways,  or  other  person,  either  with  or  without  any 
order  of  justices,  to  injuriously  c&ect  the  navigation  of  any  river  or 
canal,  or  to  divert  or  diminish  any  supply  of  water  of  right  belonging 
to  any  snch  river  or  canal ;  and  th«  provisions  of  this  act  shall  not 
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extend  or  be  constraed  to  extend  to  mines  of  different  descriptions,  so 
as  to  interfere  with  or  obstruct  the  efficient  working  of  the  same,  or  to 
the  smelting  of  ores  and  minerals,  or  to  the  mannfacturing  of  the  pro- 
dace  of  such  ores  and  minerals. 

■  46.  No  power  given  by  this  act  shall  be  exercised  in  such  manner  Sa^J"?  m  ty 
as  to  injuriously  affect  the  supply,  quality,  or  fall  of  water  contained  ownSs  Aa 
in  any  reservoir  or  stream,  or  any  feeders  of  such  reservoir  or  stream,  * 

belonging  to  or  supplying  any  waterwork  established  by  Act  of  Par- 
liament, or  in  cases  where  any  company  or  individual  are  entitled  for 
their  own  benefit  to  the  use  of  such  reservoir  or  stream,  or  to  the 
aiupply  of  water  contained  in  such  feeders,  without  the  consent  in 
writing  of  the  company  or  corporation  in  whom  such  waterworks  may 
be  vested,  or  of  the  parties  so  entitled  to  the  use  of  such  reservoirs, 
streams,  and  feeders,  and  also  of  the  owners  thereof  in  cases  where  the 
owners  and  parties  so  entitled  are  not  the  same  person. 

46.  In  citing  this  act  in  other  Acts  of  Parliament,  and  in  legal  in- 
fltmments  and  other  proceedings,  it  shall  be  sufficient  to  use  the  words 
**  The  Nuisances  Removal  Act  for  England^  1855." 


SCHEDULE   OF  FORMS. 


Form  (A). 

Order  of  Justices  Jor  Admission  of  Officer  of  (Nuisance)  Authority  to 

inspect  private  Premises. 

Whereas  [describe  the  {Nuisance)  Aulhoriii/]  have  by  their  officer 
{naming  hirn]  made  application  to  me,  A,  A,  one  of  her  Majesty's 
Justices  of  tne  Peace  having  jurisdiction  in  and  for  [describe  theplace"], 
and  the  said  officer  has  made  oath  to  me  of  his  belief  that  a  nuisance, 
within  the  meaning  of  the  Nuisances  Removal  Act  for  England,  1855, 
as  amended  and  extended  to  Ireland  by  the  Sanitary  Act,  1866,  viz. 
[describe  nuisance"],  exists  on  private  premises  at  [describe  situation  of 
premises  so  as  to  identify  Mem],  within  my  jurisdiction,  and  demand  of 
admission  to  such  premises  for  the  inspection  thereof  has  been  duly 
made  under  the  said  act,  and  refused  : 

Now,  therefore,  I,  the  said  A,  B.,  do  hereby  require  you  to  admit 
the  said  [name  the  (Nuisance)  Authority ],  [or  the  officer  of  the  said 
{Nuisance)  Authority\y  for  the  purpose  of  inspecting  the  said  premises. 

Dated  this  day  of  ,  18    . 

A,B. 


Form  (B). 
Notice  of  Nuisance, 

To  the  (Nuisance)  Authority  {describing  it). 

I  [or  we],  the  person  aggrieved  by  the  nuisance  hereinafter  de- 
scribed [or  the  undersigned  and  described  inhabitant  householders, 
sanitary  inspector]  [or  other  officer  {describing  him,)]  do  hereby  give 
yon  notice,  that  there  exists  in  or  upon  the  [dweUing-house,  yard, 
A*c.,  OS  the  c(ue  may  be],  situate  at 

[giving  such  description  a»  may  be  suffidtnt  to  identify  the  premises] 
in  the  parish  of  in  your  district 
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under  the  Nuisances  Remoyal  Act,  1855,  as  amended  and  extended  to 
Ireland  by  the  Sanitary  Act,  1866,  the  following  nuisance,  ridelicet 
[describing  the  Nuisance,  as  the  case  may  be  ;  for  instance,  a  dwelling 
house  or  building,  a  nuisance  or  injurious  to  health  or  want  of  a 
privy,  or  drain,  or  sufficient  means  of  ventilation,  or  so  dilapidated  or 
so  filthy  as  to  be  a  nuisance  or  injurious  to  health,  or  Jor  furthtritt' 
stance,  a  ditch  or  drain  so  foul  as  to  be  a  nuisance  or  injurioos  to  health, 
or  an  accumulation  of 

a  nuisance  or  injurious  to  health,  ^e.,  or  swine  so  kept  as  to  be  a 
nuisance  or  injurious  to  health],  and  that  such  nuisance  is  caused  by 
{naming  the  person  by  whose  act  or  default  the  nuisance  if  caused,  cr 
by  some  person  unknown]. 

Dated  this  day  of  in  the  year  of  our  Lord 

one  thousand  eight  hundred  and 

[Signed  by  complainant  under  section  10.] 


Form  (C> 
Notice  to  Oumer  or  Occupier  of  entry  for  Examination. 

To  the  owner  [or  occupier,  as  the  case  may  6«,]  of  [describe  the 
premises],  situate  at  [insert  a  description  sufficient  to  identify  the 
Premises], 

Take  notice,  that  under  the  Nuisance  Kcmoval  Act  for  England ,  1855» 
as  amended  and  extended  to  Ireland  by  the  Sanitary  Act.  1866,  the 
[(Nuisance)  Authority,  naming  it],  in  whose  district  under  the  said  act 
the  above  premises  are  situate,  have  received  a  notice  from  [name 
complainant],  stating  that  in  or  upon  the  said  premises  [insert  the  causi 
of  nuisance  as  set  forth  in  the  notice.] 

And  further  take  notice.  That  after  the  expiration  of  twenty-four 
hours  from  the  service  of  this  notice  the  {Nuisance)  Authority  will  cause 
the  said  premises  to  be  entered  and  examined  under  the  provisions  of 
the  said  act,  and  if  the  cause  of  nuisance  aforesaid  be  found  still  ex- 
isting, or,  thonj;h  removed  or  discontinued,  be  likely  to  be  repeated, 
a  summons  will  be  issued  requiring  your  attendance  to  answer  a  com- 
plaint which  will  be  made  to  the  justices  for  enforcing  the  removal  of 
the  same,  and  prohibiting  a  repetition  thereof,  and  for  recovering  the 
costs  and  penalties  that  may  be  incurred  thereby. 

Dated  this  day  of  in  the  year  of  our  Lord 

one  thousand  eight  hundred  and 

A,B. 
The  officer  appointed  by  the  (^Nuisance)  Authority  to  take 
proceedings  under  the  Nuisance  Removal  Act  for  Eng- 
land,  1855,  as  amended  and  extended  to  Ireland  by  the 
Sanitary  Act,  1866. 


Form  (D). 
Summonses. 


To  the  Owner  or  Occupier  of  [describe  Premises],  situate  at  [itueri 
such  a  description  as  may  be  sufficient  to  identify  the  premises'],  or  to 
A.  B.,  of 

County  of  ^  Ton  are  required  to  appear  before  two  of  her 
[or  borough  of,  I  Majesty's  justices  of  the  peace  [or  one  of  the 
&c.,  or  district  of,  I  magistrates  of  the  police  courts  of  the  metro- 
orasthecasemaybe](  polis,  or  the  stipendiary  magistrate]  of  the 
to  wit.  I  county  [or  other  jurisdiction]  of 
— •  ^     at  the  petty  sessions  (or  coort]  holden  at 
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on  the  day  of  next,  at  the  hoar  of 

in  the  noon,  to  answer  the  complaint  this  daj  made  to 

me  by  \_or  by  on  behalf  of]  Inammg  the  (Nuisance)  Authority, 

aa  the  ca$e  may  be]^  that  in  or  upon  the  premises  above-mentioned  [or 
in  or  npcn  certain  premises  situate  at  No.  in  the 

street,  in  the  parish  of  or  such  other  description  or  reference 

as  may  bt  syfficient  to  identify  the  premises']^  in  their  district,  under  the 
Nuisances  Ucmoval  Act  for  England,  1855,  as  amended  and  extended 
to  Ireland  by  the  Sanitary  Act,  18G6,  the  following  nuisance  exists 
[describing  ity  as  the  case  may  ^e],  and  that  the  said  nuisance  is  caused 
by  the  act  or  default  of  the  occupier  \pr  owner]  of  the  said  premises, 
or  by  you,  A,  B,  \_orincase  the  nuisance  be  discontinued,  but  likely  to  be 
repeated,  say,  there  existed  recently,  to  wit,  on  or  about  the 
day  of  on  the  premises   the  following  nuisance  [describe 

the  fitiisance],  and  that  the  said  nuisance  was  caused  [^c],  and  al- 
though the  same  has  since  the  said  last-mentioned  day  been  removed 
or  discontinued,  there  is  reasonable  ground  to  consider  that  the  same 
or  the  like  nuisance  is  like  to  recur  on  the  said  premises. 

Given  under  the  hand  of  me,  J,  P.,  Esquire,  one  of  her  Majesty '« 
justices  of  the  peace  acting  in  and  for  the  [iwrisdictioh\  stated 
in  the  margin,  or  one  of  the  magistrates  of  the  police  court! 
of  the  metropolis,  or  stipendiary  magistrate  of 
day  of  in  the  year  of  our  Lord  one  thousand  eight 

hundred  and 


Form  (E). 

Order  oj  Justices  Jor  Removal  of  JVuisances  by  Owner,  ffc. 

To  the  Owner  [or  Occupier]  of  [describe  the  Premises'],  situate  [give 
such  description  as  may  be  sufficient  to  identify  the  Premises,]  or 
to  A,  B.  of  or  to  [giving  name  of  the  (Nuisance) 

Authority],    or  to  their  servants  or  agents,  and  to  all  whom  it 
may  concern. 

Whereas  on  the  day  of 

complaint  was  made  before 
Esquire,  one  of  her  Majesty's  justices  of  the 
peace  acting  in  and  for  the  county  [or  other 
jurisdiction]  stated  in  the  margin  [or  before 
the  undersigned,  one  of  the  magistrates  of 
the  police  courts  of  the  metropolis,  or  as  the 
Cnse  may  be],  by  \or  bjr 
on  behalf  of]  the  {Nuisance)  Authority  [naming  it  as  the  case  may  be], 
that  in  or  upon  certain  premises  situate  at  in  the 

district  under  the  Nuisances  Kemoval  Act  for  England,  1865,  as 
amended  and  extended  to  Ireland  by  the  Sanitary  Act,  1866,  of  the 
complainants  above  named,  the  following  nuisance  then  existed 
[describing  it] ;  and  that  the  said  nuisance  was  caused  by  the  act  or 
default  of  the  owner  [or  occupier]  of  the  said  premises  [or  was  caused 
by  A,  B,]  {If  the  nuisance  have  been  removed,  say,  the  following 
nuisance  existed  on  or  about  [the  day  the  nuisance  was  ascertained  to 
«rwOi  ft'^d  that  the  said  nuisance  was  caused,  ^-c,  and  although  the 
same  is  now  removed,  the  same  or  the  like  nuisance  is  likely  to  recur 
on  thesame.premise8.) 

And  whereas  the  owner  [or  occupier]  within  the 

meaning  of  the  said  Nuisances  Removal  Act,  1855,  as  amended  and 
extended  to  Ireland  by  the  Sanitary  Act,  1866  [or  the  said  A.  B.], 

CC 


County  of 
[or  borough,  &c.,  of 

or 

district  of 

or  as  the  case  maybe.] 
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hath  this  day  appeared  before  aa  justices,  being  two  of  her  Majesty's 
justices  in  and  for  ,  sitting  in  petty  sessions 

at  their  usual  place  of  meeting  [or  before  me,  the  said  magistrate  of 
the  police  courts  of  the  metropolis,  or  as  the  case  may  6e],  to  answer 
the  matter  of  the  said  complaint  [or  in  case  the  party  charged  do  not 
appear,  say].  And  whereas  it  hath  been  this  day  proved  to  our  [or 
my]  satisfaction  that  a  true  copy  of  a  summons  requiring  the  owner 
[or  occupier]  of  the  said  premises  {or  the  said  A.  B.l  to  appear  this 
day  before  us  [or  me]  hath  oeen  duly  serfed 

according  to  the  said  act. 

Now  upon  proof  here  had  before  us  [or  me]  that  the  nuisance  so 
complained  of  doth  exist  on  the  said  premises,  and  that  the  same  if 
caused  by  the  act  or  default  of  the  owner  [or  occupier]  of  the  said  pre- 
mises [or  by  the  said  A.  B.],  wo  [or  I],  in  pursuance  of  the  said  act,  do 
order  the  said  owner  [or  occupier,  or  A,  fe.J,  within  [specify  the  /iW] 
from  the  service  of  this  order  or  a  true  copy  thereof  according  to  the  said 
act  [here  specify  the  works  to  be  done,  as, for  instance,  to  clcaosey  white- 
wash, purify,  and  disinfect  the  said  dwelling  house ;  or  for  Jurtker 
instance,  to  construct  a  privy,  or  drain,  A'c. ;  or  for  jfttrther  instance, 
to  cleanse  or  to  cover  or  to  till  up  the  said  cesspool,  ^c],  so  that  the 
same  shall  no  longer  be  a  nuisance  or  injurious  to  health  as 
aforesaid. 

[And  if  it  appear  to  the  justices  that  the  nuisance  is  likely  to  recur  on 
the  premises,  say,  [and  wc,  or  I]  being  satisfied  that,  notwithstanding 
the  said  cause  or  causes  of  nuisances  may  bo  removed  under  this 
order,  the  same  is  or  are  likely  to  recur,  do  therefore  prohibit  the 
said  owner  [or  occupier  or  A.  B,]  from  [here  insert  the  matter  of  the 
prohibition,  as,  for  irtstance,  from  using  the  said  house  or  building  for 
human  habitation  until  the  same,  in  our  judgment,  is  rendered  fit  for 
that  purpose.] 

And  if  the  above  order  for  abatement  be  not  complied  with  [or  if 
the  above  order  of  prohibition  be  infringed],  then  we  [or  I]  do  anthoriee 
and  require  you  the  said  [(Nuisance)  Authority,  naming  tt]  from  time 
to  time  to  enter  upon  the  said  premises,  and  to  do  all  such  works,  mat- 
ters, and  things  as  may  be  necessary  for  carrying  this  order  into  full 
execution  according  to  the  act  aforesaid. 

In  case  the  nuisance  were  removed  before  complaint,  say,  [Now  apon 
proof  here  had  before  us,  that  at  or  recently  before  the  time  of  mak- 
ing the  said  complaint,  to  wit,  on  as  aforesaid 
the  cause  of  nuisance  complained  of  did  exist  on  the  said  premises,' 
but  that  the  same  hath  since  been  removed,  vet  notwithstanding  such 
removal,  we,  [or  I]  being  satisfied  that  it  is  hkely  that  the  same  or  the 
like  nuisance  will  recur  on  the  said  premises,  do  hereby  prohibit, 
[order  of  prohibition] ;  and  if  this  order  of  prohibition  be  infnoged,  then 
we  [or  I]  [order  on  (Nuisance)  Authority  to  do  works.] 

Given  under  the  hands  and  seals  of  us,  two  of  her  Majestj** 
justices  of  the  peace  in  and  for  [0,.  /he 

hand  and  seal  of  me,  one  of  the  magistrates  of  the  police  conru 
of  the  metropolis,  or  as  the  case  may  be], 

this  day  of 

in  the  year  of  our  Lord  one  thousand  eight  hundred  and 
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Form  (F). 

Order  of  Justices  for  Removal  of  Nuisance  by  (^Nuisance)  Authority. 
To  the  Town  Coancil,  ^c,  as  the  case  may  he. 

County,  ^c,  >  Whereas  [recite  complaint  of  nuisance  as  in  last  form], 
to  wit.        {■ 

And  whereas  it  hath  been  now  proved  to  our  [or  my]  satisfaction 
that  such  nuisance  exists,  but  that  no  owner  or  occupier  of  the  pre- 
mises, or  person  causing  the  nuisance,  is  known  or  can  be  found  [as 
the  case  may  be"]  :  Now  we  [or  I],  in  pursuance  of  the  said  act,  do  order 
the  said  [(Nuisance)  Authority y  naming  it]  forthwith  to  [h  ere  specify 
the  works  to  be  done,] 

Given,  ^c. 


FOKM  (G). 
Order  to  permit  execution  of  Works  by  Owners, 

County  of  "|  Whereas  complaint  hath  been  made  to  me, 

[or  borough  of  I      E,  F,,   Esquire,    one    of   her    Majesty's 

or  metropolitan  police  v     justices  of  the  peace  in  and  for  the  county 
district,  or  as  the  case        [or  borough,  &c.]  of 

may  be],  to  wit. )      [or  one  of  the  magistrates  of  the  police 

courts  of  the  metropolis,  or  as  the  case  may  be,  or  one  of  her  Majesty's 
justices  of  the  peace,  as  the  case  may  be,  of  the  county  of 

],  by  ^.  B.,  owner  within  the  meaning  of  the 
Nuisances  Removal  Act  for  England,  1855,  as  amended  and  extended 
to  Ireland  by  the  Sanitary  Act,  1866,  of  certain  premises,  to  wit,  a 
dwelling  house  [or  building,  or  as  the  case  may  be],  situate  at  [insert  such 
a  description  of  the  premises  as  may  be  sufficient  to  identify  them],  in  the 
parish  of  in  the  said  county  [or  borough,  ^c],  that 

C,  D,,  the  occupier  of  the  said  premises,  doth  prevent  the  said  A .  B, 
from  obeying  and  carrying  into  efifect  the  provisions  of  the  said  act, 
in  this,  to  wit,  that  he,  the  said  C,  D.  [here  describe  the  act  of  prevention 
generally,  according  to  the  circumstances  ;  for  instance,  thus,  doth  refuse 
to  quit  the  said  house,  the  same  having  by  the  order  of  justices  been 
declared  unfit  for  human  habitation,  or  doth  prevent  the  said  A.  B. 
from  cleansing  or  whitewashing  or  purifying  the  said  dwelling  house, 
or  erecting  a  privy  or  drain,  or  breaking  an  aperture  for  ventilation, 
or  cleansing  a  drain,  ditch,  gutter,  watercourse,  privy,  urinal,  cess- 
pool, or  ashpit  which  is  a  nuisance  or  injurious  to  health] ;  and 
whereas  the  said  C.  Z>.  has  been  summoned  to  answer  the  said  com- 
plaint, and  has  not  shown  sufficient  cause  against  the  same,  and  it 
appears  to  me  that  [desc9U)e  the  act  or  works  to  be  done]  is  necessary  for 
the  purpose  of  enabling  the  said  A.  B.  to  obey  and  carry  into  effect 
the  provisions  of  the  said  act,  I  do  hereby  order  that  the  said 
C,  D,  do  permit  the  said  A.  B,  [describe  the  act  or  works  to  be  done]  in 
the  manner  required  by  the  said  act. 

Given  under  my  hand  and  seal  this 

day  of  in  the  year  of  our  L  Td  one 

thousand  eight  hundred  and 

E.  F.        (l.8.) 


oanty  of  or  Bo-v 
rough  of  Of*  District  \ 
of,  to  wit.  l" 
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FOEM   (H). 

Summons  for  Nonpayment  of  Costs,  Expenses,  or  Penalties. 

Section  20. 

To  [Describe  the  Person  from  wham  the  Costs, 

Expenses,  and  Penalties  are  c/ue.] 

County    of    or  Bo-^  You  are  required  to  appear  before  two  of  her 
~"  Majesty's  justices  of  the  peace  [or  one  of  the 

magistrates  of  the  police  courts  of  the  metro- 
polis, or  the  stipendiary  magistrates]  of  the 
county  \or  other  jurisdiction]  of  at  the  petty  sessloDS  [or  court] 

holdcn  at  on  the  day  of  next, 

at  the  hour  of  in  the  noon,  to  answer  the  complaint 

this  day  made  to  me  by  [or  by  on  behalf  of]  naming 

the  (^Nuisance)  Authority],  that  the  sura  of  pounds,  beiiij 

costs  and  expenses  incurred  by  you  under  and  in  relation  to  a  certaia 
complaint  touchinp  [detcrtbe  the  Nuisance],  and  an  order  of  [describe 
the  person  making  the  order]  duly  made  in  pursuance  of  tbe  Nuisances 
Removal  Act  for  England,  1855,  as  amended  and  extended  to  Ireland 
by  the  Sanitary  Act,  i8G6  [if  Penalties  are  due,  add,  and  also  the  sum 
of  being  the  amount  of  penalties  payable  by  yoa 

for  disobedience  of  the  said  order],  remains  unpaid  and  due  from  yoo. 

Given  under  the  hand  of  me,  J.P,,  Esquire,  one  of  her  Majesty*s 
justices  of  the  peace,  acting  in  and  for  the  [jurisdiction  stated  iu 
the  margin]  [or  one  of  the  magistrates  of  the  police  courts  of  the 
metropolis,  or  stipendiary  magistrate  of  ] 

tlie  day  of  in  the  year  of  oor 

Lord  one  thousand  eight  hundred  and 


Form  (I) . 

Order  Jor  Payment  of  Costs,  Expenses,  and  Penalties, 

Section  20. 

To  [name  the  person  on  whom  the  Order  is  made}. 

County,   &c,      y  Whereas  complaint  has  been  made  before  ui 

>•      [or  me]  for  that  [rente  cause  ofcomplaimt  : 
-^  And  whereas  the  said  [naming  the  peri 


to  wit. 


^  -  person 
against  whom  the  complaint  is  made]  has  this  day  appeared  before  us  the 
said  justices  [or  before  me  the  said  magistrate  of  the  police  eoorts  of 
the  metropolis,  or  as  the  case  may  be],  to  answer  this  matter  of  the  said 
complaint :  [Or,  in  case  the  party  charged  do  not  appear,  say\ 

And  whereas  it  has  been  this  day  satisfactorily  proved  to  us  Forme] 
that  a  true  copy  of  the  summons  requiring  the  said  [naming  person 
charged]  to  appear  before  us  [or  me]  this  day  hath  been  duly  served  ac- 
cording to  the  said  act:  Now,  having  heard  the  matter  of -the  said  com- 
plaint, we  [or  I]  do  adjudge  the  said  [naming  the  person  charged]  to 
pay  forthwith  [or  by  instalments  of  payable  respectively 

on  or  before  the  ]   to  the  said  [naming  the  person  or 

{Nuisance)  Authority  to  whom  the  costs  adjudged  are  payabUJ,  the  sum 
of  for  costs  in  this  behalf,  and  to  [naming  the  person  m 

Authority  to  whom  the  expenses  are  payable]  the  sum  of  for 

expenses  in  this  behalf  [  if  Penalties  are  due,  add,  and  the  sum  of 

for  penalties  incurred  in  relation  to  the  premises],  together 
with  the  sum  of  being  the  charges  attending  the  applica- 

tion for  this  order  and  proceedings  thereon ;  and  if  the  said  several 
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sums,  amoanting  in  the  whole  to  [^or  if  an  j  one  of  the 

said  instalments]  be  not  paid  within  fourteen  days  after  the  same  is 
due  as  aforesaid,  we  lor  I]  hereby  order  that  the  same  be  levied  by 
distress  and  sale  of  the  goods  and  chattels  of  the  said 
and  in  default  of  sufficient  distress  in  that  behalf  adjudge  the  said 

to  be  imprisoned  in  the  common  gaol  |^r  house  of  correction, 
as  the  casi  may  be\^  at  in  the  said  county  \or  as  the  case 

man  be'\^  for  the  space  of  such  time,  not  exceeding  three  calendar 
mouths,  as  the  justices  may  think  fit,  unless  the  said  several  sums  {or 
sum],  and  all  cosu  and  charges  of  the  said  distress  [and  of  the  com- 
mitment and  carrying  of  the  said  to  the  said  house  of 
correction  or  common  gaol,  or  as  the  cc^si  may  ^^],  shall  be  sooner  paid. 

Given  under  our  \pr  my]  hands,  this  day  of 

in  the  year  of  our  Lord  one  thousand  eight  hundred  and 

at  in  the  [county,  or  as  the  case 

may  de]^  aforesaid. 


Form  (K). 

IVarraftt  of  Ihstress.     Sec.  20. 

To  the  constable  of  and  to  all  other  peace  officers  in  the 

said  county  [^or  as  the  case  nmy  be^. 

Whereas  on  last  past  complaint  was  made  before  the 

undersigned,  two  of  her  Majesty's  justices  of  the  peace  in  and  for  the 
said  county  of  [or  as  the  case  may  be\  [or  a  magistrate  of  ihe  police 
courts  of  the  metropolis  or  stipendary  magistrate,  as  the  case  may  be] 
for  that  [^c,  as  in  the  order];  ami  thereupon  havint;  considered  *he 
matter  of  the  said  complaint,  we  [or  I]  adjudged  the  said 
[set  out  from  Form  K  the  adjudication  of  payment  and  the  order  for 
distress  and  for  imprisonmeut  in  dejault  of  distress]',  and  whereas  the 
time  in  and  by  the  said  order  appointed  for  the  payment  of  the  said 
several  sums  of  and  hath  elapsed,  but  the 

said  bath  not  paid  the  same  or  any  part  thereof  within 

fourteen  days  after  the  date  fixed  by  the  order  for  such  payment,  but 
therein  hath  made  default:  These  are  therefore  to  command  you  in 
her  Majesty's  name  forthwith  to  make  distress  of  the  goods  and 
chattels  of  the  said  A,  B.,  and  if  within  the  space  of 
days  after  the  making  of  such  distress  the  said  last-mentioned  snms, 
together  with  the  reasonable  charges  of  taking  and  keeping  the  said 
distress,  shall  not  be  paid,  that  then  you  do  sell  the  said  goods  and 
chattels  so  by  you  distrained,  and  do  pay  the  money  arising  from  such 
sale  over  to  the  clerk  of  the  justices  of  the  peace  for  the  division  of 

in  the  said  [County,  or  as  tfu  case  may  be\  that  he  may  pay 
and  apply  the  same  as  by  law  directed,  and  may  render  the  overplus, 
if  any,  on  demand,  to  the  said  ;  and  if  no  such  distresfl 

can  be  found,  then  that  you  certify  the  same  unto  me,  to  the  end  that 
such  proceedings  may  be  had  therein  as  to  the  law  doth  appertain. 
Given  under  our  [or  may]  hands  and  seal,  this 

day  of  in  the  year  of  our  Lord  one  thousand 

eight  hundred  and  at  in 

the  [county]  aforesaid. 

A.  B, 
C,  D, 

[L.8.] 
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Form   (L), 

Rehirn  of  proceedings  under  Nuisances  Removal  Act,  1 855,  as  anteftd^d  and  exlmd^  tc 
Ireland  by  the  Sanitary  Act,  1866,  by  the  [name  the  (Nuisance^  Authority  at 
length]. 

From  2StA  March,  1855,  to  2$^  A/arch,  1856. 


l>Ate 

1 

of 

By  Whom  given. 

Nature  of 

Proceedings 

Remarks:— With  any  spedUil  Wortc  done 

Notice. 

Nuisance. 

taliou. 

under  tlie  Acts  withoat  any  Notice. 

16 

The 

Foul  DraiDAge 

Owner      put 

Several  Houses  being  in  a   like  pofl- 

April 

Inspector. 

from 

down         good 

tion,    tlie    Highway  Sarreyor  laid 

House. 

Drain,     on 
Summons 
without     Jus- 
tices' Order. 

down  a  Sewer  In  the  old  water- 
course, and  each  House  was 
charged  a  proportionate  sum  for 
the  same»  of  which  the  highest  ram 
was  10s. 

18 

Two 

Offensive 

Abated      by 

Renewed  once ;  but  penalty  recovered, 

April 

Netghboors. 

Cesspool 

(Nuisance) 
Authority. 

and  no  subsequent  Kenewal  at- 
tempted. 

Dated  this  26th  day  of  March,  185G.    [To  be  signed  by  the 
Chairman  of  the  (Nuisance)  Authority.] 
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THE  SEWAGE  UTILIZATION  ACT.  a 


28  AND  29  Victoria,  Cap.  75. 

An   Act  for  facilitating  the  more  useful  Application  of  Sewage  in- 

Great  Britain  and  Ireland. 

[29M  June,  18G5  ] 

Whereas  it  is  expedient  to  remore  difficulties  under  which  Local 
Boards  and  other  bodies  having  the  care  of  sewers  labour  in  disposing 
of  the  sewage  of  their  districts  so  as  not  to  be  a  nuisance,  and  to 
give  facility  to  such  authorities  to  make  arrangements  for  the  appli- 
cation of  such  sewage  to  land  for  agricultural  purposes :  Be  it 
therefore  enacted  by  the  Queen's  Most  Excellent  Majesty,  by  and  with 
the  advice  and  consent  of  the  Lords  Spiritual  and  Temporal,  and 
Commons,  in  this  present  Parliament  assembled,  and  by  the  autho- 
rity of  the  same : 

1.  This  act,  for  all  purposes,  may  be  cited  as    ''The    Sewage  Short  title. 
Utilisation  Act,  1865."  d 

2.  This  act  shall   not   extend  to  any  part  of  the  metropolis,  as  Application  of 
defined  by  the  act  of  the  Session  Eighteenth  and  Nineteenth  Years  of  ^*-'' 

the  present  Reign,  chapter  one  hundred  and  twenty,  for  better  Local 
Management  of  the  metropolis,  and  shall  not,  with  the  exception  of 
clause  fifteen,  extend  to  any  parish  as  defined  in  the  schedule  to 
this  act  in  a  part  of  which  parish  the  Public  Health  Act,  1848,  and 
the  Local  Government  Act,  1858,  or  one  of  such  acts,  is  in  force  at 
the  time  of  the  passing  of  this  act. 

3.  The  expression  **  Sewer  Authority"  shall,  in  the  several  places  Definition  of 
in  the  schedule  c  annexed  hereto  in  that  behalf  mentioned,  mean  the  Sewer 
persons  or  bodies  of  persons  referred  to  in  the  first  column  of  the  ^utlioiity, 
schedule  annexed  hereto ;   and  the  term  "  District,"  in  relation  to  a 

Sewer  Authority,  shall,  as  respects  each  authority,  mean  the  place 
in  that  behalf  referred  to  in  the  second  column  of  the  said  schedule. 
^   *'  Local  Board'*  shall  mean  a  Local  Board  authorized  in  pursuance 
of  the  **  Public  Health  Act,  1848,"  and  the  "Local  Government  Act, 
1858,"  or  one  of  such  acts. 

4.  Sewer  Authorities  shall  have  power  to  construct  such  sewers  as  po^e„  ^f 
they  may  think  necessary  for  keeping  their  district  properly  cleansed  Sewer 
and  drained,  and  shall,  as  respects  all  sewers  constructed  by  them  or  Aathoritie^ 
under  their  control,  whether  the  same  were  made  before  or  after  the 
passing  of  this  act,  have  all  the  powers  that  Local  Boards  have,  in 

respect  of  sewers  vested  in  or  constructed  by  them,  under  the  forty- 
fifth  and  forty-sixth  sections  of  "The  Public  Health  Act.  1848,*'  the 
thirtieth  section  of  "The  Local  Government  Act,  1858,"  and  the 
fourth  section  of  "The  Local  Government  Act,  1858,  Amendment 
Act,  1861,"  subject  to  the  provisions  of  the  fifth  and  sixth  sections  of 
the  last  mentioned  act,  and  to  the  saving  clauses  in  "The  Local 
Government  Act,  1858,"  mentioned,  from  sixty-eight  to  seventy-four, 
both  inclusive ;  and  in  Scotland,  in  addition  to  such  of  the  aforesaid 
powers  as  are  applicable  to  Scotland,  all  the  powers  contained  in 
section  seven  (Public  Sewers)  of  part  four  of  "The  General  Police 
and  Improvement  (Scotland)  Act,  1862.' 

a  Thtfl  Act  sliould  be  read  in  conjunction  with  the  Local  Government  (Ireland) 
Act,  1858,  sections  30  and  68.  to  76  tucJusive,  and  78 ;  the  Local  Qovernment 
Ani3ndment  Act,  1861,  sectior.s  4,  5,  and  6 ;  the  Public  Uealth  Act,  1866, 
sections  46  and  46  i  and  the  Public  Health  (Ireland^  Act,  1874.  sees.  7,  12,13,  and 
26.    Only  extracts  from  the  two  former  acts  are  given  in  this  work. 

h  Sec.  57  Sanitary  Act  1866,  defines  the  Sewor  Authority  to  be  the  Naisance 
Anthority  for  executloK  the  Nuisances  Removal  Act. 
e  For  definition  of  •Sewer  Authority'  see  the  first  section  of  the  SanHary  Act,  1866. 
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Payment  of 
ezpe>  ses. 


Poircr  to  take 
Utndf. 


GoiupensatlOD. 


Power  of  5.  The  Sewer  Authority  shall  hare  the  powers  of  entry  conferred 

entry.  \^y  tti©  one  hundred  and  forty-third  section  of  the  "  Public  Health 

Act,  1848,"a  for  the  purposes  of  making  or  keeping  in  repair  any  works 

made  or  to  be  made  by  them,  as  well  as  for  the  purposes  specified  in 

the  said  section. 

6.  A  Sewer  Authority  shall  pay  all  expenses  incurred  by  them  in 
carrying  this  act  into  effect  out  of  the  fund  or  rate  in  the  schedule 
in  that  behalf  mentioned,  and  shall  have  all  such  powers  of  borrowing 
money  on  the  security  of  such  fund  or  rate  as  local  boards  havenf 
borrowing  money  under  "The  Local  Government  Act,  18^8,"  and  the 
acts  atncnding  that  act,  on  the  security  of  the  funds  or  rates  in  the. 
said  acts  in  that  behalf  mentioned,  subject  to  the  conditions  and 
sanction  under  which  such  powers  are  exercised  by  local  boards 
under  the  said  acts. 

7.  A  Sewer  Authority  shall,  for  the  purposes  of  this  act,  hare  the 
powers  of  taking  lands  conferred  on  local  boards  by  the  seventy- 
fifth  section  of  **The  Local  Government  Act,  1858,*'  and  any  act 
amending  the  same. 

8.  Full  compensation  shall  be  made,  out  of  any  fund  or  rate  appli- 
cable to  the  purposes  of  this  act,  to  all  persons  sustaining  any  damage 
by  reason  of  the  exercise  of  any  of  the  powers  of  this  act ;  and  in  ca5e 
of  dispute  as  to  amount,  the  same  shall  be  settled  by  arbitration,  as 
provided  in  the  Public  Health  Act,  1848,  or  any  act  amending  the 
same,  or  if  the  compensation  claimed  do  not  exceed  the  sum  of 
twenty  pounds  the  same  may  be  ascertained  by  and  recovered  before 
justices  in  a  summary  manner,  in  manner  provided  by  the  acts 
mentioned  in  this  section. 

9.  Two  or  more  Sewer  Authorities,  including  under  that  expression, 
for  the  purposes  of  this  section,  local  boards,  may  combine  together 
for  the  purpose  of  executing  and  maintaining  any  works  that  may  be 
for  the  benefit  of  their  respective  districts  ;  and  all  moneys  they  may 
agree  to  contribute  for  the  execution  and  maintenance  of  i^uch  common 
works  shall,  in  the  case  of  each  authority,  be  deemed  to  be  expenses 
incurred  by  them  in  the  execution  of  works  within  their  district,  and 
shall  be  raided  accordingly. 

10.  A  Sewer  Authority,  with  the  sanction  of  her  Majesty^s 
Attorney- General  in  England^  and  of  the  Attorney- General  for 
Ireland  in  Ireiandy  and  of  the  Lord-Advocate  in  Scotland^  may, 
either  in  its  own  name  or  in  the  name  of  any  other  person,  with  the 
copsent  of  such  person,  take  such  proceedings  by  indictment,  bill  in 
Chancery,  action,  or  otherwise,  as  it  may  deem  advisable,  for  the 
purpose  ot  protecting  any  watercourse  within  its  jurisdiction  from 
pollutions  arising  from  sewage  either  within  or  without  its  district; 
and  tlie  costs  of  and  incidental  to  any  such  proceedings,  including  any 
costs  that  may  be  awarded  to  the  defendant,  shall  be  deemed  to  be 
expenses  properly  incurred  by  the  Sewer  Authority  in  carrying  into 
effect  the  purposes  of  this  act. 

11.  Nothing  contained  in  this  act,  or  in  the  acts  referred  to  therein, 
shall  authorise  any  Sewer  Authority  to  make  a  sewer  so  as  to  drain 
direct  into  any  stream  or  watercourse. 

12.  The  Public  Works  Loan  Commissioners,  as  defined  by  the 
Public  Works  Loan  Act,  1853,  may  advance  to  any  Sewer  Authority, 
upon  the  security  of  any  rate  applicable  to  the  purposes  of  this  act, 

money  to  Sewer   without  any  further  security, .such  sums  of  money  as  may  be  recom- 
Aathoritie  .  niendid  by  one  of  her  Majesty's  principal  Secretaries  of  State,  to  be 

applied  by  such  authority  in  carrying  into  effect  the  purposes  of  this 

act./^ 


Power  of 
Scwer 

Authorities  to 
eonibine. 


Sewer  Autliorlty 
may  take 
proceedings  to 
prevent 
pollution  of 
streaiiis. 


Sewers  not 
allowed  to 
dr>  in  Into  any 
stream,  &c. 
Power  to 
Pub  ic  Works 
Loan  Commis- 
sioners to  lend 


a  See  143rd  section  of  the  Public  Health  Act,  1818. 

b  In  Ireland  the  LucmI  6i  vernmcnt  Board  and  the  Cummiisioners  of  rubiic 

Wt'ik*. 


28  and  29  Vici.  c.75. 
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13.  All  powers  given  by  this  act  shall  be  deemed  to  be  in  addition  powers  of  Act 
to  and  not  in  derogation  of  any  other  powers  conferred  on  any  Sewer  camulatlTe. 
Authority  by  Act  of   Parliament,  law,  or  custom ;  and  the   Sewer 
Authority  may  exercise  such  other  powers  in  the  same  manner  as  if 

this  act  had  not  passed. 

14.  The  Sewer  Authority  of  any  place  may  from  time  to  time,  for  Sewer  Aathority 
the  purpose  of  utilising  its  sewage,  agree  with  any  person  or  bo'ly  of  ™*y  enter  into 
persons,  corporate  or  unincorporate,  as  to  the  supply  of  such  sewage,  JSppiiy'of 

and  w^orks  to  be  made  for  the  purpose  of  that  supply,  and  the  parties  MWMge 
to  execute  the  same  and  to  bear  the  costs  thereof,  and  the  sums  of 
money,   if  any,  to  be  paid  for  that  supply  :  provided  that  no  contract 
shall  be  made  for  the  supply  of  sewage  for  a  period  exceeding  twenty- 
five  years. 

15.  The  making  of  works  of  distribution  and  service  for  the  supply 
of  sewage  to  lands  for  agricultural  purposes  shall  be  deemed  an 
"  improvement  of  land"  authorised  by  the  Land  Improvement  Act, 
1864,  and  the  provisions  of  that  act  shall  apply  accordingly. 

16.  The  Commissioners  of  Public  Works  in  Ireland  shall,  in  respect 
to  any  Sewage  Authority  or  sewage  matter  in  Irelandj  have  and 
exercise  all  the  powers  conferred  bv  this  act  or  any  act  incorporated 
herewith  on  one  of  her  Majesty  s  principal  Secretaries  of  State  ; 
and  all  applications  by  this  act.  or  any  act  incorporated  herewith, 
authorised  or  directed  to  be  made  to  one  of  her  Majesty's  principal 
Secretaries  of  State  in  respect  to  sewage  matters,  or  the  powers  con- 
ferred by  this  act  on  Sewage  Authorities,  shall  in  Ireland  he  made  to 
the  Commissioners  of  Public  Works  ;  and  all  orders  made  on  such 
applications  by  said  Commissioners  shall  have  the  same  force  and 
effect  as  orders  made  by  one  of  her  .Majesty's  principal  Secretaries  of 
State  on  similar  applications  in  England  and  Scotland, 


Application  of 
37  and  2H  Vict., 
c.  114,  fur  wniki, 
Ac,  for  hupply 
of  sewHffv. 
Board  of  Wnrlu 
in  Ireland  ta 
have  po«er  of 
Secretary  of 
State  in  sewage 
nutters. 


SCH  EDULE. 


England  and  Wales. 


Description  of  Local 
Authority. 


The  Mayor,  Aldermen,  and 
Burgc^f^ea  acting  by  the 
Coauul'. 

The  Commlusioners,  Trus- 
teeo,  or  other  PersonR 
entrnste«l  by  any  Local 
Act  of  Prtrliaii  cnt  with 
powers  of  improvinr* 
cleanoiDfr.  lighting,  or 
paving  the  town. 

The  Ventry,  Select  Vct-try, 
or  other  body  of  Persons 
acting  by  virtue  of  any 
Act  if  Parliament,  Pre> 
Bcription,  Custom,  or 
otherwise,  as  or  instoad 
of  H  Vestry  or  Solovt 
Vestry. 


Description  of  Places. 


In  Boronghs,  with  the  rzceptfon  of  the 
Bor  -UKh«.  of  Oxford  i»nd  (^iiiibriilKe,  nut 
within  the  JurindicUon  of  a  Local  Board. 

The  Boroughs  of  Oxford  and  Cumbi-idge, 
and  any  Town  or  place  not  included 
wiihintn»'  uhove  descriptions,  iind  under 
the  Jurisdiction  of  CommiMtioncrH,  'irtia- 
tees,  or  (»ther  Persons  entrusted  by  any 
Local  Act  with  ]>owe-8  of  improving, 
cleansing,  lijihtin.-,  or  paving  any  town. 

In  parishes  not  within  the  jtirisdiction  of 
any  Sewer  Authority  hereinbefore  ine.-i- 
iioned,  Hud  in  which  a  rate  is  levied  f  t 
the  mainteUHnce  of  the  poor. 


Rate  or  Fund  out  of 

which  Expenses  to 

bo  paid. 


The  Bor.  nsh  Fund  or 
Borough  Itate. 


Any  rate  leviable  by 
I  he  Comm  s^ioneris 
tiustees,  or  othur 
persons. 


The  Poor  Rate. 
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Scotland. 


Description  of  Local 
Autliority. 


Description  of  PUces. 


Rate  or  Fondoat  of  which 
Expenses  to  be  p^d. 


The  Town  CoonciL 


The  Police  CommissionerB 
or  Trustees. 


The  PdTOchial  Board. 


Places  within  the  jurisdiction  of  any  Town 
Council,  and  not  subject  to  the  separate 
jurisdiction  of  Police  CommlMioners  or 
Trustees. 


In  places  where  Police  Commissioners  or 
trustees  exercise  the  functions  of  Police 
Commisdooers  or  trustees  under  any 
General  or  LocaI  Act 

Any  Town  or  Village  not  included  in  the 
above  descriptions. 


The  revenue  of  the 
Burgh,  or  any  rate 
sppiicable  to  sewen 
leviable  by  the  Town 
Council 

Any  rate  leviable  by 
the  Commissioners  or 
tiustces,  or  any  Fund 
belongins  to  toem. 

The  Poor  Rata. 


IRELAND,  a 


The  Right  Hon.  the  Lord 
Mayor,  Aldermen,  and 
Burgesses. 


The  Mayor,  Aldermen,  and 
Burgesses. 


The  Town  Commissioners  or 
otho"  Governing  Body. 


'The  Board  of  Guardians  or 
any  Commtttee  thereof 
appointed  by  the  Board. 


The  City  of  Dublin. 


Towns  Corporate  or  Boroughs  (with  the 
exception  of  Dublin). 


Towns  having  Town  Oommisdoners  under 
»  G.  IV.,  c.  82,  or  17  and  18  Vict.,  c. 
103,  or  any  Acts  amenaing  the  same, 
or  having  Comnjissioners  or  other 
Governing  Body  under  any  Local  Act. 


Any  Town  or  Village  in  any  Union  not 
included  in  the  above  descriptions. 


The  District  Sewer  Bate^ 


Any  rate  leviable  by  the 
Town  Council,  <»>  any 
fund  belonging  to  them, 
applicable  in  the  whole  or 
in  part  to  the  making  or 
repairing  of  sewers  within 
their  Jurisdiction. 


Any  rate  leviable  by  ttwse 
bodies,  or  any  fund  belong- 
ing to  them,  applicable  in 
the  whole  or  in  part  to  the 
making  or  repairing  <rf' 
sewers  within  Uielr  Juris- 
diction. 


The  Poor  Bate;  but  the  ex- 
penses to  be  chanred  only 
on  the  Electoral  DiviflcHi 
in  which  the  Town  or  VJ- 
lege  is  situated. 


a  This  Schedule  has  been  amended  by  the  Sanitary  Act,  1866,  sec.  56,  the  first  Schedule, 
also  the  Public  Uealth  Act,  1874. 


See 
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AN    ACT  TO   AMEND   CERTAIN    PROVISIONS    IN    THE 
SANITARY  AND  SEWAGE  UTILIZATION  ACTS. 

33  &  34  Vict.,  Cap.  53. 

[9M  August,  1870.] 

1.  This  act  may  be  cited  for  all  purposes  as  "The  Sanitary  Act  Short  title. 
187a" 

2.  For  the  purposes  of  the  twenty-sixth  section  of  the  Sanitary  Act,  All  hospitala 
1866,  every  hospital  or  place  for  the  reception  of  the  sick  situate  within  in  metrupoii« 
the  limits  of  the  metropolis,  as  defined  by  the  Metropolis  Management  ^^JuJ^ijL-r  » 
Act,  1855,  shall  be  deemed  to  be  within  the  district  of  every  one  of  the  Jfefcry  nuteiwoe 
nuisance  authorities  in  the  metropolis.  authority  for 

3.  Any  notice  which  by  virtue  of  such  provisions  of  the  act  of  the  fifty-  J^T^^  of  »ec 
eighth  year  of  the  reign  of  King  George  the  Third,  chapter  sixty-nine,  or  gJliiJii^^ct, 
any  of  the  acts  amending  the  same  or  incorporated  therewith,  as  are  ig^e. 
incorporated  by  the  fifth  section  of  the  Sanitary  Act,  1866,  is  required 

to  be  signed  by  the  rector,  vicar,  or  curate,  or  by  a  churchwarden  or  How  notices 
overseer  of  the  poor  of  the  parish,  shall  in  the  case  of  any  special  drainage  ^^^^  ***iS*Y"i 
district  made  up  of,  including  part  of  a  parish  only,  or  more  than  one  J^l^tricta  ^ 
parish,  be  signed  by  the  rector,  vicar,  or  curate,  or  by  a  churchwarden  consisting  of 
or  overseer  of  the  poor  of  any  parish  wholly  or  partly  included  in  the  P"*  °'  ■  parish 
district,  and  any  notice  which  by  the  said  acts  or  any  of  them  is  required  ^(JJJ^J^one 
to  be  affixed  on  or  near  to  the  doors  of  all  churches  and  chapels  within  parish, 
the  parish  shall  be  affixed  to  the  doors  of  any  church  or  chapel  in  the 
special  drainage  district,  or  if  there  be  no  such  church  or  chapel,  then 
on  the  doors  of  all  churches  and  chapels  in  the  parish  or  parishes  out  of 
which  the  district  has  been  constituted. 

4.  Any  order  or  demand  of  any  of  her  Majesty's  principal  Secretaries  hov  orders  and 
of  State  under  the  Sanitary  and   Sewage   Utilization  Acts  shall   be  demands  are  to 
deemed  to  have  been  duly  served  on  the  sewer  authority  of  any  district  |^  JJJJlal  ^^  **" 
for  the  purposes  of  those  acts  if  served  on  or  sent  through  the  post  in  a  dralnsge 
registered  letter  addressed  to  any  person  appointed  at  a  meeting  of  the  districts, 
sewer  authority  to  receive  service,  of  which  appointment  notice  shall  be 

given  to  such  Secretary  of  State,  or  if  no  such  person  shall  have  been 
appointed,  or  no  notice  of  such  appointment  given  to  the  Secretary  of 
State  as  aforesaid,  or  if  the  person  so  appoint^  shall  refuse,  neglect,  or 
be  unable  to  receive  such  service,  then  if  served  on  or  sent  by  the  post 
as  aforesaid  to  the  rector,  curate,  or  overseer,  or  the  churchwarden  or 
overseer  of  any  parish  wholly  or  partly  included  in  the  district :  provided 
that  nothing  in  this  act  shall  be  taken  to  affect  the  provisions  of^the  fifth 
section  of  the  Sanitary  Loans  Act,  1869. 


AN  ACT  TO  AMEND  "THE  SANITARY  ACT,  1866." 

31  and  32  Vict.  c.  115. 

[31st  yuly,  1868.] 
I.  This  act  may  be  cited  for  all  purposes  as  The  Sanitary  Act,  1868.  short  title. 
a  2.  ThU  act  shall  not  extend  to  Scotland  or  Irclattd.  A?t!"**"^"  ^^ 

a  Extended  to  Ire1i.nd  by  34  and  ?5  Vict.,  c.  109,  sec.  32,  page  370. 
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P^"f**°°  °'  3.   **  Sewer  Authority"' in  this  act  shall  have  the  same  meaning  as  it 

Authority.'*         ^^  ^^  ^^^  Sewage  Utilization  Act,  1865. 

Power  to  Sewer      4-  '^^^  following  sections  of  the  Public  Health  Act,  1848,  as  amended 
Authority  In        by  any  subsequent  act  of  parliament ;  that  is  to  say, 
relation  to  (i.)  The  fifty- first  section,  requiring  every  new  house  and  every  house 

Privies.  pulled  down  to  or  below  the  ground  floor  and  rebuilt  to  have  a 

sufficient  watercloset  or  privy  and  ashpit  ; 
(2.)  And  the  fifty-fourth  section  as  amended  by  any  subsequent  act  of 
parliament,  providing  that  the  Local  Board  of  Health  shall 
see  that  drains,  walerclosets.  privies,  and  ashpits  within  their 
district  do  not  become  a  nuisance  ; 
shall  extend  to  the  district  of  every  Sewer  Authority  in  which  there 
is  no  enactment  of  any  public  or  private  act  of  parliament  to  the  like 
effect  in  force ;  and  the  said  :»ections  when  so  extended  shall  be  con- 
strued in  reference  to  the  district  of  any  Sewer  Authority  as  if  the  ex- 
pression **  Sewer  Authority"  were  inserted  therein  in  the  place  of  the 
expression  **  Local  Board,    and  any  officer  for  the  time  being  appointed 
by  the  Sewer  Authority  to  examine  any  premises  shall  be  deemed  to  be 
the  surveyor  within  the  meaning  of  the  said  sections. 

Where  the  Sewer  Authority  and  the  Nuisance  Authority  of  a  district 
are  different  bodies  of  men,  the  jurisdiction  of  the  Nuisance  Authority 
shall  cease  within  such  district  in  relation  to  all  matters  within  the  pur- 
view of  the  said  sections  of  the  Public  Health  Act,  1848 ;  and  any 
Sewer  Authority  to  whose  district  the  said  sections  are  extended  making 
default  in  enforcing  their  provisions  shall  be  subject  to  proceedings 
under  the  Sanitary  Act,   1866,  in  the  same  manner  as  if  it  had  made 
default  in  providing  its  district  with  sufficient  sewers. 
Power  of  Ser,er      5.  A  Sewer  Authority  shall  within  their  district  have  all  the  powers 
Autli'^rit  cs  to     vested  in  a  Local  Board   by  the   thirty-second  section  of  the  Local 
Sewerage.  Government  Act,  1 858,   as  amended  by  any  subsequent  act  of  parlia- 

ment, so  far  as  relates  to — 

(i.)  The  removal  of  house  refuse  from  premises  ; 
(2.)  The  cleansing  of  privies,  ashpits,  and  cesspools  ; 
and  the  paragraphs  numbered  (i),  (2),  and  (3)  of  the  said  section  shall 
be  construed  in  reference  to  the  district  of  any  Sewer  Authority  as  if  the 
expression  **  Sewer  Authority"  were  inserted  therein  in  the  place  of 
the  expression  **  Local  Board." 

Where  the  Sewer  Authority  and  the  Nuisance  Authority  are  different 
bodies  of  men,  the  jurisdiction  of  the  Nuisance  Authority  in  such  dis- 
trict shall  cease  in  respect  to  all  matters  over  which  the  Sewer  Authority 
acquires  powers  by  this  section. 
Incorporarion  of      6.  The  provisions  of  the  Public  Health  Act,  1848,  relating  to  private 
ll*^«nTi*2*Vict.    improvement  expenses,  as  amended  by  any  subsequent  act  of  parlia- 
c.  63,  Hs  to        '   raent,  shall  be  deemed  to  be  incorporated  with  this  act,  so  far  as  may  be 
pivate  Im-  required  for  carrying  into  effect  any  provision  of  this  act. 

provement  y    ^^y  enactment  of  any  act  of  parliament  in  force   in  any  place 

J!.X  I  tenses.  ••.!  .  .•  e  ..  \  ti,  •,.,  ''^•r 

EhiHi  cIo!»ets  requinng  the  construction  of  a  water-closet  shall,  with  the  approTal  of 
luay  in  certain  the  local  authority,  be  satisfied  by  the  construction  of  an  earth-closet,  or 
ca«f8  l)e  other  place  for  the  reception  and  deodorization  of  fcEcal  matter,'made  and 

fMsteud  of^vater-  "^^^  *"  accordance  with  any  regulation  from  time  to  time  issued  by  the 
clooets.  local  authority. 

The  local  authority  may,  as  respects  any  houses  in  which  such  earth- 
closets  or  other  places  as  aforesaid  are  in  use  with  their  approval,  dis- 
pense with  the  supply  of  water  required  by  any  contract  or  enactment 
to  be  furnished  to  the  water-closets  in  such  houses,  on  such  terms  as  may 
be  agreed  upon  between  such  authority  and  the  persons  or  body  of  per- 
sons providing  or  required  to  provide  such  supply  of  water. 

The  local  authority  may  themselves  undertake  or  contract  with  any 
person  to  undertake  a  supply  of  dry  earth  or  other  deodorizing  substance 
to  any  house  or  houses  within  their  district  for  the  purpose  of  any 
earth- closets  or  other  places  as  aforesaid. 
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The  local  authority  may  themselves  construct  or  require  to  be* con- 
structed earth-closets  or  other  such  places  as  aforesaid  in  all  cases  where, 
under  any  .enactment  in  force,  they  might  construct  water-closets  or 
privies,  or  require  the  same  to  he  constructed,  with  this  restriction,  that 
no  person  shall  be  required  to  construct  an  earth-closet  or  other  plaee 
as  aforesaid  in  any  house  instead  of  a  water-closet  if  he  prefer  to  com- 
ply with  the  provisions  of  the  enactment  in  force  requiring  the  construc- 
tion of  a  water-closet,  and  a  supply  of  water  for  other  purposes  is  fur- 
nished to  such  house,  and  that  no  person  shall  be  put  to  greater  ex- 
pense in  constructing  an  earth-closet  or  other  place  as  aforesaid  than  he 
would  be  put  to  by  compliance  with  the  provisions  of  any  enactment  as 
to  water-closets  or  privy  accommodation  which  he  might  have  been 
compelled  to  comply  with  if  this  section  had  not  been  passed. 

Local  authority  shall,  for  the  purposes  of  this  act,  mean  any  local 
board  and  any  sewer  authority. 

8.  Whereas  by  the  forty-ninth  section  of  the  Sanitary   Act,  i866,  Provision  for 
power  is  given  to  one  of  her  Majesty's  principal  Secretaries  of  State,  in  Kecoverv  of 
case  of  any  sewer  authority,  local  board,  or  nuisance  authority  making  g^^JJ^  ^f 
default  in  performing  the  sanitary  duties  specified  in  the  said  section,  stat  . 

and  imposed  on  them  by  act  of  parliament,  to  appoint  a  person  to  per- 
form the  same,  and  to  direct  by  order  that  the  expenses  of  performing 
the  same,  together  with  a  reasonable  remuneration  to  the  person  ap- 
pointed for  superintending  such  performance,  and  amounting  to  a  sum 
specified  in  the  order,  together  with  the  costs  of  the  proceedings,  shall 
be  paid  by  the  authority  in  default,  and  that  any  order  made  for  the 
payment  of  such  costs  and  expenses  may  be  removed  into  the  Court  of 
Queen's  Bench,  and  be  enforced  in  the  same  manner  as  if  the  same  were  an 
order  of  such  court ;  and  whereas  it  is  expedient  to  make  further  provision 
for  enforcing  payment  of  any  sum  so  specihed  as  aforesaid  in  the  order 
of  the  Secretary  of  State,  together  with  the  costs  of  the  proceedings 
occasioned  by  the  default  made  in  payment  of  such  sum  : 

Be  it  enacted,  that  the  sum  so  specified  in  the  order  of  the  Secretary 
of  State,  together  with  the  costs  of  the  proceedings,  shall  be  deemed  to 
be  expenses  properly  incurred  by  the  authority  in  default  and  to  be  a 
debt  due  from  such  authority,  and  payable  out  of  any  moneys  in  the 
hands  of  such  authority  or  their  officers,  or  out  of  any  rate  applicable  to  the 
payment  of  any  expenses  properly  incurred  by  the  defaulting  authority, 
and  which  rate  is  in  this  section  referred  to  as  the  local  rate  ;  and  in  the 
event  of  any  authority  refusing  to  pay  any  such  sum  with  costs  as  afore- 
said for  a  period  of  fourteen  days  after  demand,  the  Secretary  of  State  may 
by  precept  empower  any  person^ to  levy  by  and  out  of  the  local  rate  such 
sum  (the  amount  to  be  specified  in  the  precept)  as  may,  in  the  opinion 
of  the  said  Secretary  of  State,  be  sufficient  to  defray  the  debt  so  due 
from  the  defaulting  authority,  and  all  expenses  incurred  in  consequence 
of  the  non-payment  of  such  debt ;  and  any  person  or  persons  so  em- 
powered shall  have  the  same  powers  of  levying  the  local  rate,  and  re- 
quiring all  officers  of  the  defaulting  authority  to  pay  over  any  moneys  in 
their  hands,  as  the  defaulting  authority  itself  would  have  in  the  case  of 
expenses  legally  payable  out  of  a  local  rate  to  be  raised  by  such 
authority  ;  and  the  said  person  or  persons,  after  repaying  all  sums  of 
money  so  due  in  respect  of  the  precept,  shall  pay  the  overplus,  if  any 
(the  amount  to  be  ascertained  by  the  Secretary  of  State),  to  or  to  the 
order  of  the  defaulting  authority. 

9.  Penalties  under  any  section  incorporated  with  this  act  shall  be  A«  to  recovery 
recovered  in  manner  directed  by  the  act  passed  in  the  session  holden  in  ®'  P«a«lUe«, 
the  eleventh  and  twelfth  years  of  the  reign  of  her  present  Majesty, 

chapter  fony-three. 

All  powers  conferred  by  this  act  shall  be  deemed  to  be  in  addition  to 
and  not  in  derogation  of  any  other  powers  conferred  by  any  other  act 
of  parliament,  and  any  such  other  powers  may  be  exercised  as  if  this 
act  bad  not  passed. 


Amendment  of 
Sees  8T  of  29. 
and  SO  Vict, 
c90. 


Construct-on 
•f  First  Psrt  of 
V  e  Ssnitary 
Act,  1866. 
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Nothing  in  this  act  contained  shall  be  deemed  to  exempt  any  person 
from  any  penalty  to  which  be  would  have  been  liable  if  this  act  had  not 
been  passed. 

Provided  that  no  person  who  has  been  adjudged  to  pay  any  penalty 
in  pursuance  of  this  act  shall  for  the  same  offence  be  liable  to  a  penalty 
under  any  other  act. 

10.  The  Sewer  Authority,  or  in  the  metropolis  the  Nuisance  Authority, 
shall  have  the  like  power  to  make  provision  for  the  temporary  supply 
of  medicine  and  medical  assistance  lor  the  poorer  inhabitants  as  it  now 
has  to  provide  hospitals  or  temporary  places  for  the  reception  of  the 
sick  under  the  thirty-seventh  section  of  **The  Sanitary  Act,  1866  ;"  but 
such  power  to  make  provision  for  the  temporary  supply  of  medicine  and 
medical  assistance  shall  not  be  exercised  without  the  sanction  of  her 
Majesty's  Privy  Council. 

11.  In  the  construction  of  the  first  part  of  the  Sanitary  Act,  1866, 
**  Owner"  shall  have  the  same  meaning  as  it  has  in  the  second  part  of 
the  said  act ;  and  notices  may  be  served  for  the  purposes  of  the  first  part 
of  the  said  act  in  the  same  manner  in  which  they  are  required  to  be 
served  under  the  second  part  of  the  said  act. 


ACTS  RELATING  TO  LODGINGS,  TENEMENTS,  AND 
BAKEHOUSES,  ACCORDING  TO  THEIR  DATES. 


Short  title. 

Interpretation 
of  terms  in  this 
Act. 


COMMON  LODGING  HOUSES  ACT,  1851. 

14  &  15  Victoria,  Cap.  28. 

An  Act  for  the  well-ordering  of  Common  Lodging  Houses. 

[24/A^fy,  185 1.] 

Whereas  it  would  tend  greatly  to  the  comfort  and  welfare  of  many  of 
her  Majesty's  poorer  subjects  if  provision  were  made  for  the  well- 
ordering  of  common  lodging  houses  :  be  it  therefore  enacted  by  the 
Queen's  most  excellent  Majesty,  by  and  with  the  advice  and  consent  of 
the  Lords  Spiritual  and  Temporal,  and  Commons,  in  this  present  Par- 
liament assembled,  and  by  the  authority  of  the  same,  as  follows ;  to 
wit, 

1.  In  citing  this  act  fur  any  purpose,  it  shall  be  sufficient  to  use  the 
expression  **  The  Common  Lodging  Houses  Act,  185 1." 

2.  The  following  words  and  expressions  in  this  act  have,  for  the  pur- 
poses and  execution  of  this  act,  the  following  meanings  ;  to  wit. 

The  word  **  place"  includes  county,  riding,  hundred,  and  other  divi- 
sion or  part  of  a  county,  city,  borough,  parish,  district,  and  other 
place  whatsoever : 

The  word  **  borough,"  and  the  expressions  "mayor,  aldermen,  smd 
burgesses,"    and    "borough  fund,"    have   respectively  the  same 
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meaning  as  in  the  Act  for  the  Regulation  of  Municipal  Corpo- 
rations : 

The  expression  **  improvement  act"  means  an  act  for  regulating  and 
managing  the  police  of,  and  for  draining,  cleansing,  paving,  light- 
ing, watching,  and  improving  a  place,  and  an  act  for  any  of  those 
purposes  : 

The  expression  "  common  lodging  house"  includes,  in  any  case  in 
which  only  a  part  of  a  house  is  used  as  a  common  lodging  house, 
the  part  so  used  of  such  house. 

3.  This  act  shall  be  executed  as  follows  ;  to  wit,  By  whom  the 

1.  Within  and  for  all  or  any  part  of  the  metropolitan  police  dis-  ^V*^^ 
trict  by    **The  Commissioners  of  Police  of  the  Metropolis,''  or 

such  one  of  them  as  is  from  time  to  time  appointed  in  that  behalf 
by  one  of  her  Majesty's  principal  Secretaries  of  State. 

2.  Within  and  for  all  and  any  part  of  any  place  not  being  within 
the  metropolitan  police  district,  but  being  now  or  hereafter  the 
district  of  a  local  board  of  health,  by  the  local  board  of  health  for 
the  district : 

3.  Within  and  for  all  and  any  part  of  any  other  place  not  being 
within  the  metropolitan  police  district,  and  not  being  the  district  of 
a  local  board  of  health,  but  being  now  or  hereafter  an  incorporated 
borough  regulated  under  the  Act  for  the  Regulation  of  Municipal 
Corporations,  or  any  act  for  the  amendment  thereof,  or  any  charter 
granted  in  pursuance  of  any  such  act,  by  the  mayor,  aldermen,  and 
burgesses  of  the  borough  acting  by  the  council  of  the  borough  : 

4.  Within  and  for  all  and  any  part  of  any  other  place  not  being 
within  the  metropolitan  police  district,  and  not  being  the  district  of 
a  local  board  of  health,  and  not  being  such  an  incorporated  borough, 
but  being  now  or  hereafter  the  place  within  the  limits  of  an  im- 
provement act,  by  the  commissioners,  trustees,  or  other  body,  by 
whatever  name  known,  for  executing  the  improvement  act : 

5.  Within  and  for  all  and  any  part  of  any  other  place  not  being 
one  of  the  places  hereinbefore  specified,  by  the  justices  of  the  peace 
acting  in  petty  sessions  for  the  place. 

4.  The  expenses  of  and  incident  to  the  executing  of  this  act  shall  be  A?  *^  «^n»e« 
borne  and  piid  as  follows  ;  to  wit,  ^  of  executrng  thl. 
[Sections  3  &  4  are  apparently  superseded  by  23  Vict.,  c.  26,  page  416] 

1.  With  respect  to  the  metropolitan  police  district,  as  part  of  the 
general  expenses  of  executing  the  acts  for  the  time  being  in  force 
relating  to  the  metropolitan  police  force  : 

2.  With  respect  to  the  district  of  a  local  board  of  health,  as  part 
of  the  expenses  of  executing  the  acts  for  the  time  being  in  force  re- 
lating to  the  local  board  of  health,  and  as  charged  upon  and  pay- 
able out  of  the  moneys  carried,  under  the  Public  Health  Act,  1848, 
to  the  district  fund  account  of  the  local  board  of  health  : 

3.  With  resi>ect  to  an  incorporated  borough,  as  part  of  the  ex- 
penses of  carrying  into  execution  within  the  borough  the  provisions 
of  the  Act  for  the  Regulation  of  Municipal  Corporations,  and  as 
charged  upon  and  payable  out  of  the  borough  fund  of  the  borough : 

4.  With  resp>ect  to  a  place  within  the  limits  of  an  improvement 
act,  as  part  of  the  general  expenses  of  executing  that  act,  and  as 
charged  upon  and  payable  out  of  the  moneys  from  time  to  time 
applicable  for  those  expenses  : 

5.  With  respect  to  a  place  in  which  this  act  is  executed  by 
justices  in  petty  sessions,  as  part  of  the  general  expenses  of  the 
constablewick  of  the  place,  and  as  charg^  upon  and  payable  out 
of  the  moneys  from  time  to  time  applicable  for  those  expenses  : 

And  the  moneys  from  time  to  time  required  for  the  payment  of  the  ex- 
penses of  and  incident  to  the  execution  of  this  act  shall  be  assessed, 
levied,  raised,  recovered,  and  paid  accordingly. 

^.  The  expression  in  this  act  "the  local  authority"  means,  with  re-  Meanlnff or  tiia 
^  *^  term "  the  local 

Anthority.** 


412    Common  Lodging  Houses  Actj  1851. 


Notice  of  thia 
Act  to  be  siren 
to  tbe  keepers 
of  common  lodg- 
ing boueee. 


R(>g<atenof 
common  lodglog- 
hounes  to  be 
kept. 


Lodgers  not  to 
bo  received  In 
common  lotlging- 
houjies  until 
registered  under 
tills  Act 


Power  to  Local 
Authorliy  to 
make  regalatlons 
respecting 
cunimou  l«)dgiDg 
booses. 


Power  to  Local 
Authority  to 
impose  pen.iltle« 
f-r  uffrnces 
committed 
agtiinst 
regulations. 


Keepers  of  com- 
mon lodging- 
bouses  to  give 
notice  of  fever, 
&c.,  thereio. 


As  to  inspection 
of  oomuion 
lodging  bouses. 


As  to  cleansing 
of  c  imroon 
lodging  iiuuset. 


spect  to  the  pnrposes  and  execution  of  this  act  with  respect  to  anj  place, 
the  body  or  person  by  this  act  authorized  to  execute  with  respect  to  the 
place  the  several  provisions  of  this  act, 

6.  Within  three  months  after  the  passing  of  this  act  the  local  antho- 
rity  shall,  and  from  time  to  time  thereafter  the  local  anthority  may, 
give  to  the  keeper  of  every  common  lodging  house  already  or  hereafter 
within  the  jurisdiction  under  this  act  of  the  local  authority  notice  in 
writing  of  this  act,  and  shall  give  such  notice  by  leaving  the  same  for 
such  keeper  at  the  house,  and  shall  by  such  notice  require  tbe  keeper 
to  register  the  house  as  by  this  act  provided,  and  such  notices  may  be 
in  the  form  in  the  schedule  to  this  act  annexed,  or  to  the  like  effect. 

7.  The  local  authority  shall  keep  a  register  in  which  shall  be  entered 
the  names  and  residences  of  the  keepers  of  all  common  lodging  houses 
within  the  jurisdiction  of  the  local  authority,  and  the  situation  of  every 
such  house  and  the  number  of  lodgers  authorized  according  to  this  act 
to  be  received  therein. 

8.  After  one  month  after  the  giving  of  such  notice  to  register  as  by 
this  act  provided,  the  keeper  of  any  common  lodging  house  or  any 
other  person  shall  not  receive  any  lodger  in  such  house  until  the  same 
has  been  inspected  and  approved  for  that  purf>ose  by  some  officer 
appointed  in  that  behalf  by  the  local  authority,  and  has  been  registered 
as  by  this  act  provided. 

9.  ^The  local  authority  may  from  time  to  time  make  regulations  re* 
specting  common  lo<]ging  houses  within  its  jurisdiction  for  all  or  any  of 
the  purposes  respecting  the  same  for  which  the  local  board  of  health 
are  by  the  Public  Health  Act,  1848)  authorized  to  make  bye-laws,  and 
for  the  well-ordering  of  such  houses,  and  for  the  separation  of  the  sexes 
therein  :  provided  always,  that  the  regulations  made  under  this  act  by 
the  local  authority  shall  not  be  in  force  until  they  have  been  confirmed 
by  one  of  her  Majesty's  principal  Secretaries  of  State. 

10.  The  local  authority  shall  have  the  same  power  of  imposing  penal- 
ties on  offenders  against  the  said  regulations,  subject  to  the  same  restric- 
tions, as  the  local  board  with  respect  to  offenders  against  snch  bye- 
laws,  and  such  penalties  shall  be  recoverable  in  the  same  way  as  is  pro- 
vided in  the  said  act  with  respect  to  the  penalties  imposed  on  oflfenders 
against  such  bye-laws  ;  and  a  copy  of  the  said  regulations,  purporting 
to  be  signed  by  the  Secretary  of  State,  and  also  to  be  signed  by  the 
local  authority  (or  to  be  sealed  with  the  seal  of  the  same,  in  case  it  have 
a  seal),  shall  be  receivable  in  evidence  of  such  regulations,  and  of  the 
duly  making  and  confirming  thereof. 

1 1 .  The  keeper  of  a  common  lodging  house  shall,  when  a  person  in 
such  house  is  ill  of  fever  or  any  infectious  or  contagious  disease,  give 
immediate  notice  thereof  to  the  local  authority,  or  some  officer  of  the 
local  authority,  and  also  to  the  p>oor  law  medical  officer  and  the  poor 
law  relieving  officer  of  the  union  or  parish  in  which  the  common  lodg- 
ing house  stands. 

12.  The  keeper  of  a  common  lodging  house  and  every  other  person 
having  or  acting  in  the  care  or  management  thereof  shall,  at  all  times 
when  required  by  any  officer  of  the  local  authority,  give  him  fr^  access 
to  such  house  or  any  part  thereof. 

13.  The  keeper  of  a  common  lodging  house  shall  thoroughly  cleanse 
all  the  rooms,  passages,  stairs,  floors,  windows,  doors,  walls,  ceilings, 
privies,  cesspools,  and  drains  thereof,  to  the  satisfaction  of  and  so  often 
as  shall  be  required  by  or  in  accordance  with  any  regulation  or  bye-law 


a  See  page  419. 

b  Tbe  9tb  and  lOtb  sections  of  tble  act  are  repetiled  as  to  Ireland  hy 
Vic,  c.  26 


<n 
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of  the  local  authority,  and  shall  well  and  sufficiently,  and  to  the  like 
satisfaction,  limewash  the  walls  and  ceilings  thereof  in  the  first  week  of 
each  of  the  months  of  ApHi  and  October  in  every  year. 

I4«  If  the  keeper  of  a  common  lodging  house,  or  any  other  person  Penalty  for 
having  or  acting  in  the  care  or  management  thereof,  offend  against  any  off)Bnc«i  agaiiisi 
of  the  provisions  of  this  act,  or  any  of  the,bye-laws  or  regulations  made  IW«  Act 
in  pursuance  of  this  act,  or  if  any  person  in  any  common  lodging  house 
be  confined  to  his  bed  for  forty-eight  hours  by  fever  or  any  infectious 
or  contagious  disease,  without  the  keeper  of  such  house  giving  notice 
thereof  as  required  by  this  act,  every  person  so  offending  shall  for  every 
such  offence  be  liable  to  a  penalty  not  exceeding  five  pounds,  and  to  a 
farther  penalty  not  exceeding  forty  shillings  for  every  day  during  which 
the  offence  continues :  provided  always,  that  this  act  shall  not  exempt 
any  person  from  any  penalty  or  other  liability  to  which  he  may  be  sub- 
ject irrespective  of  this  act. 

15.  The  clauses  and  provisions  of  the  Railways  Clauses  Consolidation  R«co^«ryof 
Act,  1845,  **  with  respect  to  the  recovery  of  damages  not  specially  pro-  P*"*^"**- 
vided  for,  and  of  penalties,  and  to  the  determination  of  any  other  matter 
referred  to  justices,"  are  for  the  purposes  and  execution  of  this  act 
incorporated  with  this  acL 

16.  The  local  authority,  and  all  justices,  constables,  and  others,  shall  ^?J2i^"iS*- 
respectively  have  full  jurisdiction,  powers,  authorities,  and  indemnities  rity,  Ac. 

for  executing  the  several  provisions  of  this  act ;  and  the  restrictions  of  the 
Public  Health  Act,  1848,  as  to  the  hours  within  which  common  lodging 
houses  may  be  entered  by  persons  authorized  by  a  local  board  of  health, 
shall  not  apply  to  this  act. 

17.  That  this  act  shall  not  extend  to  the  city  oi  London  or  the  liberties  ^^®V^v 
^i,^  '    /  extend  to  the 
cnereoi.  OH^  ©f  Londoa, 

i8w  That  nothing  in  this  act  shall  extend  to  Scotland,  nor  to  Scotland, 


SCHEDULE. 
Form  of  Notice. 


Take  notice,  that  on  the  [  ]  day  of  [  ] 

an  act  called  "  The  Common  Lodging  Houses  Act,  185 1,"  was  passed, 
and  that  before  the  [  J  day  of  [  ]  you,  being 

the  keeper  of  a  common  lodging  house  within  [h^re  state  ih^  place  over 
which  th^  jurisdiction  of  the  local  authority  giving  the  notice  extends}, 
must  have  your  common  lodging  house  registered,  and  that  the  register 
is  to  be  kept  at  [here  state  where  the  register  is  to  be  kept\^  and  that  if  you 
do  not  have  your  common  lodging  house  so  registered  you  will  be  liable 
to  a  penalty  not  exceeding  five  pounds  for  every  lodger  whom  you  receive 
in  your  common  lodging  house  while  it  is  not  so  registered  ;  and  that  on 
your  applying  to  \here  give  the  natiu  and  address  qjf  the  person  to  keep  the 
register}  he  will  register  your  common  lodging  house  free  of  all  charge 
to  you.     Dated  6^.     [  .] 


AD 
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THE  COMMON  LODGING  HOUSES  ACT,  1853. 

16  &  17  Victoria,  Cap.  41, 

An  Act  for  making  further  Provisions  with  respect  to  Commoa  Lodging 

Houses. 

l4lAA^giiJf,  1853.] 

WTiereas  it  is  expedient  to  extend  the  provisions  of  "  The  Common 
Lodging  Houses  Act,  1851  :*'  be  it  therefore  enacted  by  the  Qaeen'* 
most  excellent  Majesty,  hy  and  with  the  advice  and  consent  of  the 
Lords  Spintual  and  Temporal,  and  Commons,  in  thb  present  Parlia- 
ment assembled,  and  by  the  authority  of  the  same,  as  follows  : 
Short  title.  i.  This  act  may  be  cited  for  any  purpose  as  "  The  Conunon  Lodging 

House  Act,  1853." 
Bedted  Act  and      2.  The  Common  Lodging  Houses  Act,  185 1,  and  this  act  shall  be 
^4b  Act  to  be  at  construed  and  executed  as  if  they  were  one  act. 

All  common  3*  After  three  months  after  the  passing  of  this  act  a  person  shall  not 

lodging  houses     keep  a  common  lodging  house  or  receive  a  lodger  therein  until  the 

bJf^  bef****'*^  house  have  been  inspected  and  approved  for  that  purpose  by  some  <^&oer 

uedTand'to  be    appointed  m  that  behalt  by  the  local  authority,  and  have  been  registered 

kept* only  by        as  by  the  recital  act  provided  ;  and  a  person  shall  not  keep  a  common 

registered  lodging  house  unless  his  name  as  the  keeper  thereof  be  entered  in  the 

*^  register  kept  under  the  recited  act  :  provided  always,  that  when  the 

person  so  registered  dies,  his  widow  or  any  member  of  his  family  may 

jcecp  the  huuse  as  a  common  lodging  house  for  not  moie  than  four 

weeks  after  his  death  without  being  registered  as  the  keeper  thereof. 

Local  Authority      4.  The  local  authority  may  refuse  to  register  as  the  keeper  of  a  com- 

reS^  ter*ho  ^s    ""^^  lodging  house  a  person  who  does  not  produce  to  the  local  authority 

if  ke«jpen  do  iiot  ^  certificate  of  character  in  such  form  as  the  local  authority  shall  direct, 

prodace    certlfi-  signed  by  three  inhabitant  householders  of  the  parish  respectively  rated 

cate of  character  to  the  relief  of  the  poor  of  the  parish  within  which  the  lodging  house  is 

situated  for  property  of  the  yearly  rateable  value  of  six  pounds  or 

upwards. 

ETidence  of  5.  A  copy  of  an  entry  made  in  a  register  kept  under  the  recited  act, 

register.  certified  by  the  person  having  the  charge  of  the  register  to  be  a  true 

copy,  shall  be  received  in  all  courts  and   before  all  justices  and  on  all 

occasions  whatsoever  as  evidence  and  be  sufficient  proof  of  all  things 

therein  registered,  without  production  of  the  register  or  of  any  document, 

act,  or  thing  on  which  the  entry  is  founded  ;  and  every  person  applying 

at  a  reasonable  time  shall  be  furnished  gratis  by  the  person  having  suc£ 

charge  with  a  certified  copy  of  any  such  entry. 

Authority  to*^         6.  Where  it  appears  to  the  local  authority  that  a  common  lodgii^ 

require  an  house  is  without  a  proper  supply  of  water  for  the  use  of  the  lodgers, 

additional  and  that  such  a  supply  can  be  furnished  thereto  at  a  reasonable  rate, 

supply  of  water    the  local  authority  may  by  notice  in  writinc  require  the  owner  or  keeper 
to  common  _r  .u  1   j   •       u  -^.i.'         ^'  -r    j  ^i_       •       .       t    "^ 

lodglQg  houaei.     *^*  ^"^  common  lodging  house,  withm  a  time  specified  therein,  to  obtam 

such  supply,  and  to  do  all  works  necessary  for  that  purpose  ;  and  if 

the  notice  be  not  complied  with  accordingly,  the  local  authority  may 

remove  the  common  lodging  house  from  the  register  untU  it  be  complied 

with. 

As  to  remoxal  7-  When  a  person  in  a  common  lodging  house  is  ill   of  fever  or  any 

of  sick  persons     infectious  or  contagious  disease,  the  local  authority  may  cause  such  per- 

lodSM"ol2S8     ^®"  ^°  ^^  removed  to  an  hospital  or  infirmary,  with   the  consent  ofthe 

tohoq>itals,&r«    authorities  thereof,  and  on  the  certificate  of  the  medical  officer  of  tie 

parish,  place,  or  district  that  the  disease  is  infectious  or  contagious,  and 

that  the  patient  may  be  safely  removed,  and  may,  so  far  as  the  local 
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authority  think  requisite  for  preventing  the  spread  of  disease,  cause  anv 
clothes  or  bedding  used  by  such  person  to  be  disinfected  or  destroyed, 
and  may,  if  the  local  authority  think  fit,  award  to  the  owners  of  the 
clothes  and  bedding  so  disinfected  or  destroyed  reasonable  compensation 
for  the  injury  or  destruction  thereof,  and  such  compensation  shall  be 
paid  to  such  owners  by  the  proper  officer  of  the  parish  or  union  in 
which  the  common  lodging  house  is  situate,  out  of  the  rates  applicable 
to  the  relief  of  the  poor  of  such  parish,  the  amount  of  such  compensation 
being  first  certified  in  writing  upon  a  list  of  such  articles. 

8.  The  keeper  of  a  common  lodging  house  in  which  beggars  or  Po^w  to  order 
vagrants  are  received  to  lodge,  or  other  person   having  the  care  or  k^ecpeni'of°com- 
management  thereof,  shall  from  time  to  time,  if  required  by  any  order  mon  lodifiag 

of  the  local  authority  served  on  such  keeper  or  person,  report  to  the  houses  kept  for 
local  authority,  or  to  such  person  or  persons  as  the  said  local  authority  ^«8v*»ad 
shall  direct,  every  person  wno  resorted  to  such  house  during  the  preced-  ^**f'*" 
ing  day  or  night,  and  for  that  purpose  schedules  shall  be  furnished  \yf 
the  local  authority  to  the  person  so  ordered  to  report,  which  schedules 
they  shall  fill  up  with  the  information  required,  and  transmit  to  the 
local  authority. 

9.  The  town  council,  trustees,  commissioners,  guardians,  and  other  Power  to  Town 
officers  and  boards  specified  in  the  first  section  of  the  **  Nuisances  Re-  SlSoJe  c«u*es*o< 
moval  and  Diseases    Prevention  Act,  1S48,'*  shall,  on  the  receipt  of  a  complaint  eertt- 
certificate  of  any  police  constable  or  of  any  officer  appointed  for  the  in-  flfd  under 
spect ion  of  common  lodging  houses  by  the  local  authority,  stating  the  d"***°2'&b 
existence  in  or  about  any  common  lodging  house  of  any  of  the  causes  of  ^^^^  ®^*^       • 
complaint  specified  in  that  section,  take  all  such  proceedings  as  by  that 

section  are  required  to  be  taken  by  the  town  council,  trustees,  commissioners, 
^ardians,  and  other  officers  and  boards  specified  therein  on  a  notice 
signed  by  two  inhabitant  householders,  and  in  like  manner  as  nearly  as 
may  be  as  if  such  notice  had  been  given  ;  and  the  local  authority  shall 
have  the  like  powers,  and  shall  take  all  such  proceedings,  on  receipt  of 
any  such  certificate  of  the  existence  of  any  such  cause  of  complaint,  as 
the  town  council,  trustees,  commissioners,  guardians,  and  other  officers 
or  boards  have  and  are  empowered  and  required  to  take  under  the  pro- 
visions of  that  act. 

[la  Relates  only  to  Oxford  and  Cambridge.] 

11.  The  fourteenth  section  of   the  recited    act  extends  to   ofTences  Ai  t«  offeneee 
against  any  of  the  provisions  of  this  act,  so  as  to  render  the  offenders  »8*ln«t  this  Aet . 
liable  to  the  penalties  therein  expressed  ;  and  any  person  convicted  of 

any  offence  against  the  recited  act  and  this  act,  or  either  of  them,  may, 
in  default  of  payment  of  the  penalty  imposed,  be  imprisoned  for  any 
term  not  exceeding  three  months  in  the  manner  provided  by  law  in  that 
behalC 

12.  Where  a  keeper  of  a  common  lodging  house,  or  a  person  having  SiJ?off«nce* 
or  acting  in  the  care  or  management  of  a  common  lodging  house,  is  ^  disqiulify 
convicted  of  a  third  offence  against  the  recited  act  and  this  act,  or  either  persons  from 
of  them,  the  justices  before  whom  the  conviction  for  such  third  offence  f ®fP^«^®™°*®" 
takes  place  may,  if  they  think  fit,  adjudge  that  he  shall  not  at  any  time  *®**«*"8  i^o^iat. 
within  five  years  after  the  conviction,  or  within    such  shorter  period 

after  the  conviction  as  the  justices  think  fit,  keep  or  have  or  act  in  the 
care  or  management  of  a  common  lodging  house  without  the  previous 
licence  in  writing  of  the  local  authority,  which  licence  the  local 
authority  may  withhold  or  may  grant  on  such  terms  and  conditions  as 
they  think  fit.  ^^  ^^-  ^ 

13.  In  a  case  in  which  there  are  not  petty  sessions  for  a  place  Afthly  executed  by 
mentioned  in  section  three  of  the  recited  act,  that  apt  and  this  act  may  Justices  at  Ptttj 
be  executed  within  and  for  all  and  any  part  of  such  place  by  the  justices  Sessiona. 

of  the  peace  acting  in  petty  sessions  in  tne  petty  sessional  division  within 

which  such  place  is  comprised.  As  to  exptniea 

14.  Where  in  any  place  the  recited  act  and  this  act  are  executed  by  of  J"®;^' 
justices  in  petty  sessions,  the  expenses  of  and  incident  to  the  executing  A«*  ^^  Juaticas 
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of  the  recited  act  and  this  act  with  respect  to  sach  petty  sessional 
division  shall  be  borne  by  and  paid  out  of  the  rates  for  tne  relief  of  the 
poor  of  the  several  parishes  or  other  places  comprised  therein  in  which 
any  common  lodging  house  is  situate  (except  so  far  as  there  are  other 
moneys  applicable  to  the  purpose),  and  the  amount  of  such  expenses 
shall  be  ascertained  and  apportion^  by  such  jjustices,  and  shall  be  paid 
accordingly  as  they  order. 


14  Mid  16  Viet, 
c.  28. 

16  and  17  Tict, 
C  4L 


Short  title. 

Beclteil  Acts 
and  this  Act  to 
be  construed  aa 
one,  and  tu 
extend  to 
IreUnd. 

Explanation  of 
certain  Terms  in 
recited  AcUand 
this  Act. 


THE  COMMON  LODGING  HOUSES  (IRELAND)  ACT,  i86a 

23  Victoria,  Cap.  26. 

An  act  to  remove  Doubts  as  to  tlie  application  of  "  The  Common 
Lodging  Huuses  Acts"  to  Ir dandy  and  to  amend  the  Proyisions  of 
the  same  so  far  as  they  relate  to  Irdand, 

[25/i(  J^ay,  iS6a] 

Whereas  doubts  have  arisen  as  to  whether  **  The  Common  Lodging 
Houses  Act,  185 1,"  and  **  The  Common  Lodging  Houses  Act,  1853/^ 
extend  to  Ireland^  and  difficulties  have  occurred  in  the  execution  of 
the  said  acts  therein  ;  and  it  is  expedient  that  such  doubts  and  difficulties 
should  be  removed,  and  for  that  purpose  that  the  said  acts  should  be 
explained  and  amended  with  reference  to  the  execution  thereof  in  Irf 
land:  be  it  thsrefoie  enacted  by  the  Queen's  most  excellent  Majesty, 
by  and  with  the  advice  and  consent  of  the  Lords  Spiritual  and  Tem- 
poral, and  Commons,  in  this  present  Parliament  assembled,  and  by  the 
authority  of  the  same,  as  follows  (that  is  to  say)  : 

1.  In  citing  this  act  for  any  purpose  it  shall  be  sufficient  to  use  the 
expression  **  The  Common  Lodging  Houses  Act,  Ireland,  i860." 

2.  This  act  and  **  The  Common  Lodging  Houses  Act,  185 1,"  and 
"The  Common  Lodging  Houses  Act,  1853,'*  shall,  for  the  purpose 
of  the  execution  thereof  in  Ireland^  be  construed  as  if  they  were  one 
act,  and  the  said  acts  as  hereby  amended  shall  be  deemed  to  extend  to 
Ireland. 

3.  For  the  purpose  of  the  execution  of  the  said  recited  acts  and  of 
this  act  in  Ireland,  certain  words  and  expressions  used  in  the  said  acts 
are  hereby  declared  and  explained  to  have  been  intended  to  bear  the 
following  meanings ;  (that  is  to  say). 

The  word  **  place*'  includes  electoral  divbion  : 

The  words  **  poor  law  medical  officer,"  and  "medical  officer  of 
the  parish,  place,  or  district,"  mean  the  medical  officer  of  the 
dispensary  district  within  which  any  common  lodging  house  is 
situate  : 

**  The  Act  for  the  Regulation  of  Municipal  Corporations"  means 
the  act  passed  in  the  third  and  fourth  years  of  the  reign  of  her 
Majesty,  intituled  An  Act  far  the  Regulation  of  Alunicipal  Cor- 
porations in  Ireland  : 

The  term  **  common  lodging  house"  shall  mean  a  house  in  which 
persons  are  harboured  or  lodged  for  hire  for  a  single  night,  or  for 
less  than  a  week  at  a  time,  or  any  part  of  which  is  let  for  any 
term  less  than  a  week  : 

The  term  **  local  authority"  shall  have  the  following  meanings  :  in 
boroughs,  incorporated  under  the  above-mentioned  act  for  the 
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regulation  of  municipal  corporations,  or  any  charter  granted  or 
to  be  granted  in  pursuance  of  it,  it  shall  mean  the  town  council 
of  such  borough  ;  in  towns  haying  town  commissioners  elected 
or  appointed  under  any  Act  of  Parliament,  it  shall  mean  sucb 
town  commissioners ;  in  all  other  places  it  shall  mean  the  poor 
law  guardians  of  the  union. 

4.  The  ninth  and  tenth  sections  of  '*  The  Common  Lodging  Houses  I<o«»I  Anttioritjr 
Act,  185 1,"  are  hereby  repealed  as  to  Ireland^  and  the  following  pro-  u*"  i^SltJin' 
vi<dons  substituted  therefor  as  to  Ireland  :  The  local  authority  may  make  commun  lodgini( 
bye-laws  respecting  common  lodging  houses,  for  the  well-ordering  of  hoiues,  bat  tacli 
such  houses,  and  for  the  separation  of  the  sexes  therein,  and  for  fixing  ^^  flj^jl!^^  *** 
the  number  and  sex  of  the  lodgers  who  may  be  received  into  each  such  the  Lord    ^ 
house,  and  for  promoting  cleanliness  and  ventilation  therein,  and  wirh  Lieuteiuat* 
respect  to  the  inspection  thereof:  provided  that  such  bye-laws  shall  not 

be  repugnant  to  law,  and  shall  not  be  in  force  until  they  shall  have  been 
confirmed  by  the  Lord  Lieutenant  or  other  the  Chief  Governor  or  Gover- 
nors of  Ireland  for  the  time  being;  and  that  any  bye-laws  heretofore  Old  Bjre-Uws  to- 
made  under  the  provisions  of  the  said  recited  acts  shall  continue  in  full  continue  until 
force  and  effect  until  new  bye-laws  shall  have  been  made  and  confirmed  ^nflrmedT'^ 
in  lieu  thereof,  under  the  provisions  of  this  act. 

5.  A  copy  of  the  bye-laws  made  by  the  local  authority  under  the  pro-  SfE^MoS'ad*!? 
visions  of  this  act,  purporting  to  be  signed  by  the  Chief  or  Under  evidence. 
Secretary  for  Ireland  on  behalf  of  the  Lord  Lieutenant,  and  also  signed 

by  the  local  authority  (or  sealed  with  the  seal  of  the  same,  in  case  it 
have  a  seal),  shall  be  received  as  evidence  of  such  bye-laws,  and  of  their 
having  been  duly  made  and  confirmed. 

6.  The  penalties  imposed  by  "The  Common  Lodging  Houses  Act,  J5Sos2?byi4 
185 1,**  for  offences  against  bye-laws  made  under  the  provisions  of  the  an  J  15  Vict,  o. 
said  recited  act,  shall  apply  to  the  bye-laws  made  under  the  provisions  38,  to  apply  to 
of  this  act,  and  such  penalties  shall  be  recoverable  before  justices  of  *^J"^*2Ji!°f^ 
the  peace  at  Petty  Sessions  ;  and  all  the  provisions  of  the  Petty  Ses-  ^°  ^ 

sions  Act,  Irelaftdf  shall  apply  to  the  proceedings  for  recovery  of  such 
penalty. 

7.  The  expenses  of  the  execution  of  the  said  acts  and  of  this  act  are  ^^S?ff  ui^ 
to  be  defrayed  in  boroughs  out  of  the  borough  fund,  in  towns  having  ^tiole  of  an  * 
town  commissioners  out  of  the  rates  levied  by  such  commissioners,  and  Electoral 

in  other  places  out  of  the  rates  for  the  relief  of  the  destitute  poor.  DlrUion. 

8.  Nothing  herein  contained  shall  affect  any  provision  of  the  Towns  p®*J?*-***®*|, 
Improvement,  Ireland,  Act,  or  any  bye-law  duly  made  under  its  pro-  Sd  ig^vJ^ 
visions.  0.  loa. 

9.  All  acts  and  proceedings  for  the  execution  and  enforcement  of  the  Former  proceed-- 
provisions  of  the  said  Common  Lodging  Houses  AcU  shall  be  as  valid  *°««  v*l«<Uted. 
as  if  said  acts  had  originally  included  Ireland,  but  no  adjudication 

already  pronounced  shall  be  siffected  hereby. 

la  This  act  shall  extend  to  Ireland  only.  Extent  of  Act. 
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THE  BAKEHOUSE  REGULATION  ACT,  186^. 
26  &  27  Victoria,  Cap.  4a 

An  Act  for  the  Regulation  of  Bakehouses. « 

iiyh  Jmly.  1863.1 

Whereas  it  is  expedient  to  limit  the  hours  of  labour  of  young  persons 
employed  in  bakehouses,  and  to  make  regulations  with  respect  to  dean* 
liness  and  rentilation  in  bakehouses  :  be  it  enacted  by  the  Queen's  most 
excellent  Majesty,  by  and  with  the  advice  and^  consent  oif  the  Lords 
Spiritual  and  Temporal,  and  Commons,  in  this  present  Parliament 
assembled,  and  by  the  authority  of  the  same,  as  follows  : 
SbortttUt.  I.  This  act  may  be  cited  as   **The   Bakehouse  Regolation  Act, 

1863." 
Interpretation         2.  For  the  purposes  of  this  act  the  words  hereiDafter  mentioned 
•rterma,  lita^  be  construed  as  follows  ;  that  b  to  say, 

'*  Local  Authority^  shall,  as  respects  any  place,  mean  the  persons 
or  bodies  of  persons  defined  to  be  the  local  authority  m  that 
place  by  the  one  hundred  and  thirty-fourth  section  of  the  act 
passed  in  the  session  holden  in  the  eighteenth  and  nineteenth 
years  of  the  reign  of  her  present  Majesty,  chapter  one  hundred 
and  twenty,  or  by  the  Nuisances  Removal  Acts  hereinafter  men- 
tioned ;  that  is  to  say,  as  to  England^  by  the  act  passed  in  the 
session  holden  in  the  eighteenth  and  nineteenth  years  of  the  reign 
of  her  present  Majesty,  chapter  one  hundred  and  twenty-one,  as 
amended  by  the  act  passed  m  the  session  holden  in  the  twenty- 
third  and  twenty 'fourth  years  of  the  reign  of  her  present  Majesty, 
chapter  seventy-seven ;  as  to  Scotland,  by  the  act  passed  in  the 
session  holden  in  the  nineteenth  and  twentieth  years  of  the  reign 
of  her  present  Majesty,  chapter  one  hundred  and  three ;  and  as 
to  Ireland,  by  the  acts  passed,  the  one  in  the  session  holden  in 
the  eleventh  and  twelfth  years  of  the  reign  of  her  present  Majesty, 
chapter  one  hundred  and  twenty-three,  and  the  other  in  the  ses- 
sion holden  in  the  twelfth  and  thirteenth  years  of  the  reign  of 
her  present  Majesty,  chapter  one  hundred  and  eleven  : 
**  Bakehouse"  shall  mean  any  place  in  which  are  baked  bread, 
biscuits,  or  confectionary,  from  the  baking  or  selling  of  which  a 
profit  is  derived  : 
"Employed,"  as  applied  to  any  person,  shall  include  any  person 

working  in  a  bakehouse,  whether  he  receives  wages  or  not : 
"  Occupier**  shall  include  any  person  in  possession  : 
"  The  Court**  shall  include  any  justice  or  justices,  sheriff  or  sheriff 
substitute,  magistrate  or  magistrates,  to  whom  jurisdiction  is  given 
by  this  act. 
Limitation    *         3*  No  person  under  the  age  of  eighteen  years  shall  be  employed  in 
hours  of  labour    any  bakehouse  between  the  hours  of  nine  of  the  clock  at  night  and  five 

^         If  any  person  is  employed  in  contravention  of  this  section,  the  occupier 
of  the  bakehouse  in  which  he  is  employed  shall  incur  the  following 
penalties  in  respect  of  each  person  so  employed  ;  that  is  to  say. 
For  the  first  offence,  a  sum  not  exceeding  two  pounds  : 
For  a  second  offence,  a  sum  not  exceeding  five  pounds  : 
For  a  third  and  every  subsequent  offence,  a  sum  not  exceeding  (me 

a  Bakehouses  are  not  affected  by  the  provisions  of  the  Workshop  Regnlatioa 
Act.  1867,  80  di  SI  Vict.,  Cap.  146.    They  may  be  coasidered  as  dweUlaca, 
that  the  workmen  usnallj  sleep  in  them. 
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pound  for  each  day  of  the  continuance  of  the  employment  in  con- 
travention of  this  act,  so  that  no  greater  penalty  be  imposed  than 
ten  pounds. 

4.  The  inside  walls  and  ceiling  or  top  of  every  bakehouse  situate  in  Re^Iatiims  m 
any  city,  town,  or  place,  containing  according  to  the  last  census  a  popula-  to  cleanlines* 
tion  of  more  than  five  thousand  persons,  and  the  passages  and  staircase  •"**'•'*<*"••• 
leading  thereto,  shall  either  be  painted  with  oil  or  be  limewashed,  or 
partly   painted  and  partly  limewashed  :  where  painted  with  oil  there 
shall  be  three  coats  of  paint,  and  the  painting  shall  be  renewed  once  at 
least  in  every  seven  years,  and  shall  be  washed  with  hot  water  and  soap 
once  at  least  in  every  six  months  :  where  limewashed  the  limewashing 
shall  be  renewed  once  at  least  in  every  six  months. 

Every  bakehouse,  wherever  situate,  shall  be  kept  in  a  cleanly  state^ 
and  shall  be  provided  with  prop>er  means  for  effectual  ventilation,  ana 
be  free  from  effluvia  arising  fiom  any  drain,  privy,  or  other  nuisance. 

If  the  occupier  of  any  bakehouse  fails  to  keep  the  same  in  conformity 
with  thb  section,  he  shall  be  deemed  to  be  guilty  of  an  offence  against 
this  act,  and  to  be  subject  in  respect  of  such  offence  to  a  penalty  not 
exceeding  five  pounds. 

The  court  having  jurisdiction  under  this  act  may,  in  addition  to  or 
instead  of  inflicting  any  penalty  in  respect  of  an  offence  under  this  section, 
make  an  order  directing  that  within  a  certain  time  to  be  named  in  such 
order  certain  means  are  to  be  adopted  by  the  occupier  for  the  purpose 
of  bringing  his  bakehouse  into  conformity  with  this  section  ;  the  court 
may  upon  application  enlarge  any  time  appointed  for  the  adoption  of  the 
means  directed  by  the  order,  but  any  non-compliance  with  die  order  of 
the  court  shall,  after  the  expiration  of  the  time  as  originally  limited  or 
enlarged  by  subsequent  order,  be  deemed  to  be  a  continuing  offence,  and 
to  be  punishable  by  a  penalty  not  exceeding  one  pound  for  every  day 
that  such  non-compliance  continues. 

5.  No  place  on  the  same  level  with  a  bakehouse  situate  in  any  city.  At  to  sleeping  - 
town,  or  place,  containing  according  to  the  last  census  a  population  of  ^JJ^^  "*•' 
more  than  five  thousand  persons,  and  forming  part  of  the  same  building,  »>"«»»on*w. 
shall  be  used  as  a  sleeping  place,  unless  it  is  constructed  as  follows ;  that 

is  to  say. 

Unless  it  is  effectually  separated  from  the  bakehouse  by  a  partition 

extending  from  the  floor  to  the  ceiling  : 
Unless  there  be  an  external  glazed  window  of  at  least  nine  super- 
ficial feet  in  area,  of  which  at  the  least  four  and  a  half  superficial 
feet  are  made  to  open  for  ventilation  : 
And  any  person  who  lets,  occupies,  or  continues  to  let,  or  knowingly 
suffers  to  be  occupied,  any  place  contrary  to  this  act  shall  be  liable  fok 
the  first  offence  to  a  penalty  not  exceeding  twenty  shillings,  and  for 
every  subsequent  offence  to  a  penalty  not  exceeding  five  pounds. 

6.  It  shall  be  the  duty  of  the  local  authority  to  enforce  within  their  Power  to  Local 
district  the  provisions  of  this  act,  and  in  order  to  facilitate  the  enforce-  Authority  to^ 
ment  thereof,  any  officer  of  health,  inspector  of  nuisances,  or  other  officer  Jioal^f^Su' 
appointed  by  the  local  authority,  hereinbefore  referred  to  as  the  inspector,  Act. 

may  enter  into  any  bakehouse  at  all  times  during  the  hours  of  baking, 
and  may  inspect  the  same,  and  examine  whether  it  is  or  not  in  confor- 
mity with  the  provisions  of  this  act ;  and  any  person  refusing  admission  , 
to  the  inspector,  or  obstructing  him  in  his  examination,  shall  for  each 
offence  incur  a  penalty  not  exceeding  twenty  pounds;  and  it  shall  be 
lawful  for  any  inspector  who  is  refused  admission  to  any  bakehouse,  in 
pursuance  of  this  section,  to  apply  to  any  justice  for  a  warrant  autho- 
rizing him,  accompanied  by  a  police  constable,  to  enter  into  any  such 
bakehouse  for  the  purpose  of  examining  the  same,  and  to  enter  the  same 
accordingly. 

7.  All  expenses  incurred  by  any  local  authority  in  pursuance  of  the  Am  to  expeneee 
provisions  of  this  act  may  be  paid  out  of  any  rate  leviable  by  them,  and  J^^JJjL  Mting 
applicable  to  the  payment  of  tne  expenses  incurred  by  the  local  authority  under  this  Aet 
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under  the  said  Nuisances  Removal  Acts,  and  the  said  authority  may  levy 
such  rate  accordingly. 

Penalties, 

8.  All  penalties  under  this  act  may  be  recovered 'summarily  before 
two  or  more  justices ;  as  to  Engiand^  in  manner  directed  by  an  act 
passed  in  the  session  holden  in  the  eleventh  and  twelfth  years  of  the 
reign  of  her  Majesty  Queen  Victoria,  chapter  forty-three,  intituled  An 
Act  to  Facilitate  the  Performance  oftht  Duties  of  Justices  of  the  Peace  amt 
of  Sessions  within  England  and  Wales  with  respect  to  Summary  CoH' 
victions  and  Orders,  or  any  act  amending  the  same  ;  as  to  Ireland,  in 
manner  directed  by  the  act  passed  in  the  session  holden  in  the  fourteenth 
and  ^f  teenth  years  of  the  reign  of  her  Majesty  Queen  Victoria,  chapter 
ninety-three,  intituled  An  Act  to  Consolidate  and  Amend  the  Acts 
regulating  the  Proceedings  of  Petty  Sessions  and  the  Duties  of  Justices  of 
the  Peace  out  of  Quarter  Sessions  in  Ireland,  or  any  act  amending  tlie 
same ;  and  as  to  Scotland,  upon  summary  conviction,  with  power  for 
the  justices  having  cognizance  of  the  case  to  sentence  the  offender  to 
imprisonment  for  a  period  not  exceeding  three  months,  until  the  penalty 
and  the  expenses  of  conviction  are  paid. 

9.  Any  act,  power,  or  jurisdiction  hereby  authorized  to  be  done  or 
exercised  by  two  justices  may  be  done  or  exercised  by  the  following 
magistrates  within  their  respective  jurisdictions  ;  that  is  to  say,  as  to 
England,  by  any  metropolitan  police  magistrate  or  other  stipendiary 
magistrate  sitting  alone  at  a  police  court  or  other  appointol  place,  or  by 
the  Lord  Mayor  of  the  city  of  London,  or  any  alderman  of  the  said 
city  sitting  alone  or  with  others  at  the  Mansion  House  or  GuUdhaU; 
as  to  Ireland,  by  any  one  or  more  divisional  magbtrates  of  police 
in  the  police  district  ol  Dublin,  and  elsewhere  by  one  or  more  justice  or 
justices  of  the  peace  in  petty  sessions  ;  and  as  to  Scotland,  by  the  sheriff 
or  sheriff  substitute,  or  by  any  police  magistrate  of  a  burgh. 


Short  tiUo, 

InterpretoUoa 
of  tennt. 


AN  ACT  TO  ENCOURAGE  THE  ESTABLISHMENT  OF 
LODGING  HOUSES  FOR  THE  LABOURING  CLASSES  IN 
IRELAND.  [28M  Jtme,  1806.] 

29  AND  80  YiCT.,  CAP.  44« 

1.  Short  Title:  *'The  Labouring  Classes  Lodging  Hornet  ind 
Dwellings  Act  (Ireland),  1866." 

2.  [Defines  that  ''D welling- houses'*  shall  include  lodging-honsaf ; 
•  Borough,"  means  any  city,  borough,  or  town ;  "Council,"  the  mayor, 
aldermen,  and  burgesses,  or  other  the  municipal  corporation  of  any 
borough  or  any  town  having  municipal  commissioners  under  8  and  4 
Vict.,  c.  108;  *' Town  Commissioners,"  any  commissioners  entrusted 
with  the  paving,  lighting,  or  cleansing  of  any  borough,  or  any  com- 
missioners in  anpr  townships  under  local  acts  ;  **  Person  "  shall  uidnde 
persons ;  "  Public  Works  Commissioners,"  the  CommissionerB  of  Public 
Works  in  Ireland  ;  **  Lords  of  the  Treasury,"  the  Lords  Commlationen 
of  her  Majesty's  Treasury  for  the  time  being ;  **  Rates,*'  the  ratea,  tolls, 
rents,  income,  and  other  moneys  which  under  the  provisions  of  any  act 
•hall  be  applicable  for  the  general  purposes  of  sacb  act;  **  Lands," 
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ments  and  hereditaments  of  whatsoeyer  nature  or  tenure  ;  '*  Justice," 
justice  of  the  peace  for  the  county,  division,  liberty,  borough,  or  place 
where  the  matter  requiring  the  cognizance  of  such  justice  shall  arise.] 

8.  This  act  may  be  adopted  for  any  borough  in  Ireland  which  now  j^^^  m^.  y^ 
has  or  may  hereafter  have  any  municipal  corporation,  or  in  which  now  adopted  in  any 
exist  or  may  hereafter  exist  any  commissioners  for  the  paving,  lighting,  BorooglL 
or  cleansing  of  the  same,  under  any  public  or  local  act  of  Parliament 
or  any  charter,  and  any  townships  having  commissioners  under  local 
acts. 

4.  [This  section  enables  corporation  or  commissioners  to  adopt  the 
act.] 

5.  Such  council  or  town  commissioners  shall  give  not  less  than  On  reqnititlon 
twenty-eight  nor  more  than  forty-two   days  public  notice  of   their  ofratepajers 
intention  to  take  into  consideration  the  propriety  of  adopting  this  act,  xowi?*Com-  *' 
and  of  the  time  and  place  for  holding  the  meeting  at  which  they  will  minionen  to 
take  it  into  consideration  ;  and  if  there  be  presented  to  such  council  postpone  pro- 
or  town  commissioners  at  that  meeting  a  memorial  in  writing,  signed  c««dlngB  for  one 
by  not  less  than  one-tenth  in  value  of  the  persons  liable  to  be  rated  to  ^*^' 

rates  made  by  such  council  or  town  commissioners,  requesting  such 
council  or  town  commissioners  to  postpone  such  consideration  for  a 
period  of  one  year,  then  and  in  such  case  such  consideration  shall  be 
postponed  for  such  period  of  one  year,  and  shall  be  entered  on  as  soon 
after  the  expiration  of  the  year  of  postponement  as  such  council 
or  town  commissioners  shall  think  fit. 

6.  The  expenses  of  carrying  this  act  into  execution  in  any  such  Expenees  to  b« 
borough  in  which  it  shall  be  so  adopted  shall  be  paid  out  of  any  rates  f  jJes.^*** 
which  such  council  or  such  town  commissioners  may  have  power  to 

impose  for  the  purpose  of  paving,  lighting,  cleansing,  or  otherwise 
improving  the  borough,  town,  or  township,  and  which  rates  it  is  hereby 
enacted  may  be  increased  for  the  purpose  of  defraying  such  expense, 
such  increase  to  be  subject  to  the  approval  of  the  Lords  of  the 
Treasury. 

7.  The  net  income  arising  from  an^  lodging  houses  or  dwellings  Net  Inoome  to 
built  by  any  council  or  town  commissioners  after  the  payment  of  all  **®^j*J**  i®*?* 
outgoings,  including  the  interest  and  instalments  of  principal  of  any  s^agS  Fond, 
borrowed  money,  shall  be  paid  to  the  credit  of  the  borough  or  town 
commissioners*  fund,  or  otherwise  in  aid  of  the  rates  which  may  have 

been  applied  to  the  payment  of  the  expenses  aforesaid,  and  the  council 
or  town  commissioners  shall  keep|distinct  accounts  of  their  expenses, 
receipts,  and  liabilities  with  reference  to  the  execution  of  this  act,  to 
be  called  '*  The  Labourers*  Dwellings  Account." 

8.  For  the  purposes  hereinafter  mentioned,  the  Commissioners  of  Commisdoners 
Public  Works  in  Ireland  may,  out  of  the  funds  from  time  to  time  at  ^^  ^^^^  Works 
their  disposal,  advance  on  loan  to  any  such  council  or  town  commis-  Soneye  to°** 
sioners  as  aforesaid,  or  to  any  company,  society,  or  person  as  herein-  Compeulei, 
after  mentioned — namely,  any  railway  company,  or  dock  or  harbour  Societiee, 
company  or  commissioners,  or  any  other  company,  society,  or  associa-  ®'  f*»r«wni, 
tion  established  for  trading  or  manufacturing  purposes  in  the  course 

of  whose  business  or  in  discharge  of  whose  duties  persons  of  the 
labouring  class  may  be  employed,  any  private  person  or  persons  en- 
titled to  any  land  held  in  fee-simple  or  fee -farm,  or  for  lives  renew- 
able for  ever,  or  for  any  term  of  years  whereof  not  less  than  eighty 
vears  shall  be  unexpired ;  and  all  such  advances  by  way  of  loan  shall 
be  applied  towards  the  purchase  of  land  or  buildings,  and  the  erection, 
alteration,  and  adaptation  of  buildings  to  be  used  as  dwellings  for  the 
labouring  classes,  and  in  providing  all  conveniences  which  may  bo 
deemed  by  the  Commissioners  of  Public  Works  proper  in  connection 
with  such  dwellings ;  and  in  the  case  of  loan  to  any  such  council  or 
town  commissioners  as  aforesaid,  the  term  **  dwellings"  in  this  section 
shall  include  lodging-houses  formed  or  erected  by  them  under  the 
authority  of  this  act. 
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Adrances  may         9.  Anj  such  advance  may  be  made  whether  the  local  or  oUier 

L^^^  ^ th'***'  authority,  bodj  corporato,  society,  or  person  or  persons  receiring  the 

AShorfty  has      8*™®  ^aa  or  has  not  power  to  borrow  tin  mortgage  or  otherwise  inde- 

power  to  pendently  of  this  act ;  but  nothing  in  this  act  cantiiincd  shall  repealer 

borrow.  ait^r  any  regulation,  statutory  or  otherwise,  whereby  any  company 

may  be  disabled  from  birrowiiig  until  a  detinite  portion  of  capital  if 

subscribed  for,  taken,  or  paid  up,  and  no  such  advance  shall  be  made 

without  the  approval  of  the  Lords  of  the  Treasury. 

10.  [Commissioners  of  Public  Works  may  make  rulea  relatire  to 
loans.] 

11.  The  period  for  the  repayment  of  suc)r  advances  shall  be  regalated 
by  the  Public  Works  Commissioners,  with  the  sanction  of  the  Commis- 
sioners of  the  Treasury,  and  shall  in  no  case  exceed  forty  years. 

12.  The  repayment  of  any  such  money  so  advanced,  with  intereit 
thereon  at  any  rate  not  less  than  four  ponnds  per  cent,  per  annum, 
shall  be  secured  as  follows— namely,  in  the  case  of  an  advance  to  any 
such  council  or  town  commissioners,  by  a  mortgage  solely  of  said  rates 
so  leviable  by  them  respectively  as  aforesaid,  or  by  such  mortgage 
as  hereinafter  mentioned,  or  by  both,  and  in  any  other  case  by  mort- 
gage of  the  lands,  buildings,  or  premises  for  the  purposes  of  which 
such  advance  shall  be  made ;  and  in  the  case  of  an  advance  to  a  com- 
pany or  society,  any  part  of  whose  capital  remains  uncalled  op  or  un- 
paid, by  a  mortgage  also  of  all  capital  so  uncalled  up  or  unpaid;  and 
any  such  mortgage  may  be  taken  either  alone  or  together  with  any 
other  security  which  may  be  agreed  upon. 

Id.  The  money  so  advanced  on  the  security  of  any  land  or  build- 
ings shall  not  exceed  one  moiety  of  the  value  of  the  estate  or  interest 
in  such  land  or  buildings  so  proiK>scd  to  be  given  in  mortgage, 
and  all  such  moneys  may  be  advanced  by  inst^menta  as  may  be 
agreed  upon. 

14.  Any  such  council  or  town  commissioners,  and  every  each  other 
company,  commissioners,  society,  or  association,  may  appropriate 
for  the  purposes  of  this  act  any  lands  vested  in  them  respectively,  and 
they  may  also  respectively  purchase  or  take  on  lease  any  lands  or 
buildings  necessary  for  the  purposes  of  this  act ;  and  every  such  com- 
missioners, company,  association,  or  society  as  aforesaid,  for  the 
purpose  of  taking  and  holding  such  lands,  shall  be  deemed  to  be  a 
body  corporate,  with  right  of  perpetual  succession :  provided  always, 
that  no  such  council  or  town  commissioners  shall  so  appropriate,  par- 
chase,  or  take  on  lease  any  such  lands  or  buildings  without  the 
sanction  of  the  said  Lords  of  the  Treasury. 

15.  For  the  purpose  of  the  acquisition  of  any  such  lands  or  bnild- 
ings  by  said  council,  town  commissioners,  commissioners,  company, 

tion  of  LandiTby  society,  association,  or  person  as  aforesaid,  all  the  statutory  enact- 
ments for  the  time  being  applicable  to  the  acquisition  of  lands  by 
railway  companies  in  Ireland  (save  so  far  as  they  relate  to  the  taking 
of  lands  otherwise  than  by  agreement)  shall  be  deemed  to  be  incor- 
porated with  this  act ;  and  for  the  purposes  aforesaid  this  act  shall  be 
deemed  the  special  act,  and  the  said  council  or  town  commissioners, 
society,  association,  or  person  as  aforesaid  the  promoters. 

16.  The  said  council  or  town  commissioners,  company,  society, 
association,  or  person  may  from  time  to  time,  on  any  land^  so  appro- 
priated, purchased,  or  rented,  or  contracted  so  to  be,  respectively  erect 
any  buildings  suitable  for  the  dwellings  or  lodging-houses,  as 
the  case  may  be,  of  the  labouring  classes,  and  convert  any  buildings 
so  taken  by  them  into  such  dwellings  or  lodging-houses,  and  may 
from  time  to  time  alter,  enlarge,  repair,  and  improve  the  same,  and 
fit  up,  furnish,  and  supply  the  same  respectively  with  all  requisite 
furniture,  fittings,  and  conveniences,  and  may  enter  into  any  contracts 
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for  the  purposes  aforesaid,  and  may  apply  to  the  purposes  aforesaid 
any  funds  at  their  disposal  respectively. 

17.  Any  such  council  or  town  commissioners,  company,  society,  or  J^^'*^^^ 
association  may  enter  into  any  contracts  for  the  purpose  of  supplying  goners,  &"  may 
any  such  lodging-houses  provided  or  erected  by  them  with  gas,  water,  enter  into  * 

or  other  conveniences,  and  any  commissioners  or  trustees  for  the  sup-  contracts, 
plying  of  any  borough  with  gas  or  water  may,  if  they  shall  think  fit, 
supply  gas  or  water  to  such  lodging-houses  without  charge,  or  at  any 
reduced  charge,  or  on  other  favourable  terms. 

18.  Sections  56,  67,  58,  69.  60,  61,  62,  63,  64,  99,  100,  101, 102,  o?I?Sd^^^"* 
108  of  the  Commissioners  Clauses  Act,  1847,a  shall  be  incorporated  vict.,  e.  16,  to 
with  this  act,  so  far  as  regards  any  such  council,  town  commissioners,  apply. 

or  any  dock  or  harbour  company  or  commissioners ;  and  the  term 
«  commissioners"  in  the  said  clauses  so  incorporated  shall  mean  and 
include  any  such  council  or  town  commissioners,  dock  or  harbour 
company  or  commissioners,  as  aforesaid,  and  this  act  shall  be  deemed 
the  special  act  for  the  purpose  of  such  incorporation. 

19.  Any  such  council,  town  commissioners,  railway  company,  or  Conndl,  Town 
«iii  ••  ^^.      v..!.*  voniniissiODera. 
dock  or  harbour  company  or  commissioners  may,  from  time  to  time,  ^^  company  may 

with  the  sanction  of  the  Lords  of  the  Treasury,  make  sale  and  dispose  make  sale  of 
of  any  lands,  houses,  or  buildings  vested  in  such  council,  commis-  lands  vested  la 
sioners,  or  company  as  last  aforesaid  for  the  purposes  of  this  act,  and  p^®  po«i  of* this 
may  with  the  like  sanction  exchange  any  such  lands,  houses,  or  build-  Xct 
ings  for  any  others  better  suited  for  such  purposes,  with  or  without 
paying  or  receiving  any  money  for  equality  of  exchange,  and  the  pro- 
ceeds of  all  such  sales  shall  be  applied  for  the  benefit  of  such  council, 
commissioners,  or  company,  or  for  the  purposes  of  this  act,  in  such 
manner  as  the  said  Lords  of  the  Treasury  may  approve  or  direct. 

20.  The  general  management,  regulation,  and  control  of  any  lodging-  ^^jSJ|55"to'£» 
houses  established  under  this  act  by  any  such  council  or  town  com-  vested  In  the 
missioners  shall  (subject  to  the  provisions  of  this  act)  be  vested  in  sach  Council  or  Town 
council  or  town  commissioners  respectively ;  and  every  lodging-house  Commissioners, 
established  under  this  act,  and  which  shall  be  within  the  jurisdiction 

of  any  sanitary  board,  shall  at  all  times  be  open  to  the  inspection  of 
such  sanitarv  board,  and  the  oJQScers  thereof  from  time  to  time  autho- 
rised by  such  board  to  make  such  inspection. 

21.  That  such  council  or  town  commissioners,  company,  society,  cJSJmlssioners 
association,  or  person  may  make  bye-laws  for  the  regulation  of  such  may  make  bye- 
lodging-houses,  and  from  time  to  time  vary  and  alter  such  bye-laws,  laws  for  the 
and  may  appoint  any  penalty  not  exceeding  five  pounds  for  the  breach  'oUowing 

by  their  officers  respectively,  or  by  any  tenants  or  occupiers  of  such  P"T*<^**** 
lodgings,  of  every  such  bye- law,  and  such  bye-laws  among  other  things 
shall  make  sufficient  provision  for  the  following  purposes: — 1.  For 
securing  that  such  lodging-houses  shall  be  under  the  control  of  the 
officers  and  servants  of  the  council  or  town  commissioners,  company, 
society,  association,  or  person.  2.  For  securing  the  due  separation 
at  night  of  men  and  boys  over  eight  years  of  age  from  women  and 
girls.  3.  For  preventing  damage,  disturbance,  interruption,  indecent 
or  offensive  language  and  behaviour,  and  naisances.  4.  For  deter- 
mining the  duties  of  the  officers,  servants,  and  others  appointed  by  the 
council  or  town  commissioners,  company,  society,  association,  or 
person :  provided  always,  that  no  such  bye-law  shall  be  of  any  legal 
force  until  the  same  shall  have  received  the  approval  of  Local  Gover- 
ment  Board. 

22.  A  printed  copy  of  such  bye-laws  shall  be  put  np  and  at  all  Printed  copir  of 
times  kept  on  ever^  room  of  any  such  lodging-house.  bye-laws  to  be 

2d.  The  production  by  any  such  council  or  town  commissioners,  J^^^fw  Jawa 


a  10  Vict.,  c.  16. 
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company,  society,  association,  or  person  of  a  copy  of  snob  bye-lawi 
parporting  to  be  signed  by  such  chief  secretary  or  under  secretary' 
shall  be  sufficient  proof  in  all  courts  of  justice  and  elsewhere  that  such 
bye-laws  have  been  duly  approved  of  by  such  secretary  or  ander 
secretary. 

24.  [Provides  that  fines  imposed  by  any  such  bye-law  shall  be  re- 
covered in  a  summary  way  before  any  justice,  and  be  divided  eqn^y 
between  the  informer  and  the  locarauthority.J 

25.  £ycry  mortgage  under  this  act  shall  confer  on  the  mortgagees 
all  the  rights,  powers,  and  privileges  c  inferred  on  mortg>igees  by  part 
2  of  the  act  of  the  session  of  23  and  24  Vict.,  c.  145,  and  may  contain 
any  other  covenants  and  conditions  as  may  be  agreed  upon. 

26.  [Enables  the  Court  of  Chancery  on  petition  from  Board  of 
Works  to  appoint  a  receiver  over  the  mortgagee,  if  interest  or  instal- 
ment of  principal  be  unpaid  31  days.] 


Short  tHle. 

Application  of 
Act. 


Interpretation 
of  terms. 


AN  ACT  TO  PROVIDE  BETTER  DWELLINGS  FOB 

ARTIZANS  AND  LABOURERS 
81  &  82  Vict.,  Cap.  180 

[81f<  Jufy,  186a] 

1.  Short  Title,  ** The  Artisans  and  Labourers'  Dwelling  Act,  1868."* 

2.  This  act  shall  apply  only  to  the  places  named  in  the  first  colnmn 
of  Table  (A.)  in  the  first  schedule  annexed  hereto;  and  "Local 
Authority,"  *•  Local  Rate,"  and  "Clerk  of  Local  Authority"  shall 
mean  "the  Bodies  of  Persons,"  **Rate,*'  and  "  Oflicer"  in  that 
table  in  that  behalf  mentioned ;  and  the  said  table  shall  be  of  the  same 
force  as  if  it  were  enacted  in  the  body  of  this  act :  provided  always, 
that  this  act  shall  not  apply  to  any  city,  borough,  town,  or  place  that 
would  otherwise  be  included  within  the  said  table,  the  population 
whereof  docs  not,  according  to  the  census  for  the  time  being  in  furee, 
amount  to  the  number  of  ten  thousand  persons. 

3.  [Defines  that  the  word  "  Street"  includes  any  court,  alley,  street, 
square,  or  row  of  houses ;  "Premises,"  any  dwelling-house  or  inhabited 
building,  the  site  thereof,  yard,  its  garden,  outhouses,  &c. ;  the 
expression  "  Owner,"  in  addition  to  the  definition  given  by  the  Lands 
Clauses  Act,  shall  include  all  lessees  or  mortgagees  of  any  premises 
required  to  be  dealt  with  under  this  act,  except  persons  holding  or 
entitled  to  the  rents  and  profits  of  such  premises  for  a  term  of  years,  of 
which  21  years  do  not  remain  unexpired  ;  "Person"  shall  include  a 
body  of  persons  corporate  or  unincorporate  ;  "  Quarter  Sessions"  shall 
in  Ireland  mean,  in  towns  and  boroughs  where  there  are  sepanle 
quarter  sessions,  the  quarter  sessions  of  said  boroughs  and  towns,  and 
in  boroughs  where  there  are  no  separate  quarter  sessions,  the  qoarter 
sessions  of  the  divisions  of  the  courts  in  which  such  towns  or  borooghs 
shall  be  situate;  "Officer  of  Health"  shall  mean  and  include  any 
sanitary  officer. 
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In  all  cases  in  which  the  name  of  a  local  authority,  local  court, 
magistrate,  or  officer  having  any  local  jurisdiction  in  respect  of  their  or 
his  office  is  referred  to,  without  mention  of  the  locality  to  which  the 

{'urisdiction  extends,  such  relerence  is  to  be  understood  to  indicate  the 
ocal  authority,  local  court,  magistrate,  or  officer  having  jurisdiction 
in  that  place  vwithin  which  are  situate  the  premises  or  other  subject 
matter,  or  any  part  thereof,  to  which  such  reference  applies.] 
(^De^oitions  in  reference  to  England  and  Scotland  omitted.) 
[**Borough"a  in  Ireland  shall  mean  any  place  for  the  time  being  "Bopough"  in 
■abject  to  the  act  passed  in  the  session  of  the  3rd  and  4th  Vic,  c.  108,  ^«1*'*<*' 
relating  to  sanitary  officers,  but  rendered  useless  by  Public  Health 
Act,  1844.] 

5.  If  in  any  place  to  which  this  act  applies  the  officer  of  health  find  Officer  of  Health 
that  any  premises  therein  are  in   a  condition  or  state  dangerous  to '***^?.^'****** 
health  so  as  to  bo  unfit  for  human  habitation,  he  shall  report  the  same  ^ets.^^ 

in  manner  hereinafter  provided  to  the  local  authority. 

6.  Every  report  made  under  this  act  by  the  officer  of  health  shall  bo  Officer  of  Health 
made  in  writing  and  delivered  to  the  clerk  of  the  local  authority,  and  ^  Tvolrtto^^ 
the  local  authority  shall  refer  such  report  to  a  surveyor  or  engineer,  who  clerk  of  Local 
shall  thereupon  consider  the  report  so  furnished  to  him,  and  report  Auibority,  who 
to  the  local  authority  what  is  the  cause  of  the  evil  so  reported  on,  and  ■****^  ^^*'  ***• 
the  remedy  thereof ;  and  if  such  evil  is  occasioned  by  defects  in  any  surveyor  Ac. 
premises,  whether  the  same  can  be  remedied  by  structural  alterations 

and  improvements  or  otherwise,  or  whether  such  premises,  or  any  and 

what  part  thereof,  ought  to  be  demolished.  _^    i  a  th  pit 

7.  Upon  receipt  of  the  report  of  the  surveyor  and  engineer  the  local  toSuae^copiw 
authority  shall  cause  copies  of  both   the  reports  to  be  given  to  the  ofreporutobe 
owner,  with  notice  of  the  time   and    place    appointed  by  the  local  Rl^en  to  Owner 
authority  for  the  consideration  thereof,   and  such  owner  shall  be  at  J![/*th?Min?^d 
Ubertv  to  attend  and  to  state  his  objections  (if  any)  to  such  reports,  to  prepaie  piui 
or  either  of  them,  including  therein  any  objection  that  the  necessary  and  apecittcaiion 
works  ought  to  be  done  by  or  at  the  expense  of  some  other  person  or  ®^  required 
persons,  or  at  the  expense  of  the  parish  or  district  in  which  the  pre-  ^®'"* 

mises  are  situate ;  and  on  such  objections  the  local  authority  shall 
make  an  order  in  writing,  signed  by  the  clerk  of  such  local  authority, 
which  shall  be  subject  to  appeal  in  manner  hereinafter  mentioned  ; 
and  if  such  objections  are  over-ruled,  the  local  authority,  if  they  deem 
it  necessary,  shall  cause  to  be  prepared  a  plan  and  specification  of  the 
works  (if  any),  and  an  estimate  of  the  cost  of  such  works  required  to  be 
executed. 

8.  The  clerk  of  the  local  authority  shall  thereupon  forthwith  give  Clerk  of  Loetl 
notice  to  the  owner  of  the  premises,  informing  him  that  a  plan  and  tvi^^o^c^xo 
specification  and  estimate  of  the  cost  of  such  works  as  are  required  in  owner  of  plan, 
reference  thereto  have  been  prepared,  and  that  such  plan  and  specifi-  Ac,  of  required 
cation  and  estimate  may,  if  such  owner  think  fit,  be  inspected  and  T?^^*  having 
transcribed  by  him  or  his  agent  at  the  office  of  the  clerk  of  the  local  *°  preptreo. 
authority  without  charge ;  and  any  such  owner  may  at  any  time  within 

three  weeks  after  the  receipt  of  such  notice  state  in  writing  to  the 
clerk  of  the  local  authority  any  objection  which  he  may  entertain  to 
the  said  plan,  specification,  and  estimate,  or  any^f  them,  and  may 
attend  at  a  time  and  place  to  be  appointed  for  such  purpose  by  the 
local  authority  to  support  such  objections :  and  the  local  authority 
shall  thereupon  make  such  order  in  relation  thereto  as  they  may  think 
fit;  and  if  they  decide  that  any  alteration  is  to  be  made  in  the  said 
plan,  specification,  and  estimate,  the  local  authority  shall  cause  such 
alteration  to  be  made  accordingly,  and  the  plan  and  specification  and 
estimate  commended  shall  be  the  plan  and  specification  and  estimate 
according  to  which  the  works  shall  be  executed. 

a  In  reference  to  this  seotion,  see  Viet.  S7  and  88,  e.  98,  a  8.  ^ 
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9.  Any  person  aggrieved  by  any  order  of  the  local  authority,  or  &is 
agent,  may  appeal  against  the  same  to  the  court  of  quarter  ifessions 
held  next  after  the  making  of  the  said  order,  but  the  appellant  shall 
not  be  heard  in  support  of  the  appeal  unless,  within  one  calendar 
month  after  the  making  of  the  order  appealed  against,  he  sire  to  the 
clerk  of  the  local  authority  notice  in  writing  stating  his  intention  to 
appeal,  together  with  a  statement  in  writing  of  the  grounds  of  appeal, 
and  shall,  within  two  days  after  giving  such  notice,  enter  into  a 
recognizance  before  some  justice  of  the  peace,  with  sufficient  securities, 
conditioned  to  try  such  appeal  at  the  said  court  and  to  abide  the  order 
of  and  pay  such  costs  as  may  be  awarded  by  the  court  or  any  adjourn- 
ment thereof ;  and  the  court  upon  the  appearing  of  the  parties,  or 
upon  their  mnking  default,  shall  have  full  power  and  jurisdiction  to 
make  such  order  and  give  such  directions  as  under  the  circumstaneef 
shall  seem  just,  and  may,  according  to  its  discretion,  award  such  costs 
to  the  party  appealing  or  appealed  against  as  they  think  proper,  and 
the  determination  of  the  court  in  or  concerning  the  premises  shall  be 
conclusive  and  binding  on  all  persons  to  all  intents  or  purposes  what- 
soever : — Provided — 

First,  that  if  there  be  not  time  to  give  such  notice  and  enter  into 
such  recognizance  as  aforesaid,  then  such  appeal  may  be  made  to,  and 
such  notice,  statement,  and  recognizance  be  given  and  entered  into, 
for  the  next  sessions  at  which  the  appeal  can  be  heard  :  Secondly, 
that  on  the  hearing  of  the  appeal,  no  grounds  of  appeal  shall  be  gone 
into  or  entertained  other  than  those  set  forth  in  such  statement  as 
aforesaid :  Thirdly,  that  in  any  case  of  appeal  the  Court  shall,  at  the 
request  of  either  party,  state  the  facts  specially  for  the  determinatioii, 
in  England  or  Ireland,  of  her  Majesty's  Court  of  Queen's  Bench,  or 
in  Scotland  of  either  division  of  the  Court  of  Session,  in  which  case 
it  shall  be  lawful  to  remove  the  proceedings,  by  writ  of  certiorari  or 
by  petition,  into  the  said  Courts  of  Queen's  Bench  or  to  the  Court  of 
Session  respectively :  Fourthly,  that  pending  any  appeal  no  work  shall 
be  done  nor  proceedings  taken  under  any  order  until  after  the  determi- 
nation of  such  appeal,  or  it  shall  cease  to  be  prosecuted. 

10.  If  the  owner  appeal  from  the  decision  of  the  local  authority 
upon  the  objection  that  he  is  not  responsible  for  the  state  and  condi- 
tion of  his  premises,  he  shall  be  bound  to  give  notice  of  his  appeal, 
and  a  statement  in  writing  of  the  ground  thereof,  to  the  person  or 
persons,  or  to  the  parish  or  district,  alleged  by  him  to  be  the  occasion 
of  his  premises  being  in  such  a  state  or  condition  as  to  render  them 
liable  to  be  reported  upon  under  the  provisions  of  the  act,  and  such 
person  or  persons,  or  parish  or  district,  may  appear  before  the  Court, 
and  be  heard  against  his  or  their  alleged  liability. 

11.  If  the  local  authority  shall  decide  in  favour  of  the  objection  of 
the  owner  of  the  premises  that  some  other  person  or  persons,  or  that 
the  parish  or  district  in  which  the  premises  are  situate,  is  or  are  re- 
sponsible for  the  state  and  condition  of  his  premises,  the  local  authority 
shall  forthwith  send  copies  of  the  reports  of  the  officer  of  health  and 
of  the  surveyor  or  engineer  to  such  person  or  persons,  or  to  the  officer 
of  such  parish  or  district,  together  with  notice  of  his  or  their  alleged 
liability,  and  shall  appoint  a  time  and  place  for  hearing  the  parties  so 
alleged  to  be  liable,  and  give  notice  thereof  to  the  said  parties,  and 
also  to  the  owner  of  the  premises,  and  the  local  authority  shall  make 
such  order  thereupon  as  to  them  shall  seem  just,  and  the  same  shall 
be  subject  to  appeal  in  manner  aforesaid. 

12.  If  and  whenever  any  four  or  more  householders  living  in  or 
near  to  any  street  by  writing  under  their  hands  represent  to  the  officer 
of  health  that  in  or  near  that  street  any  premises  are  in  a  condition 
or  state  dangerous  to  health  so  as  to  be  unfit  for  human  habitation, 
he  shall  forthwith  inspect  the  premises,  and  report  thereon ;  but  the 
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absence  of  any  such  represcDtation  shall  not  excnse  him  from  inspect- 
ing any  premises,  and  reporting  thereon. 

13.  In  the  event  of  the  local  authority  declining  or  neglecting  for  If  Lo«aI  Antho- 
the  space  of  three  calendar  months  after  receiving  such  report  to  "^  neglect  to 
take  any  proceedings  to  put  this  act  in  force,  the  householders  who  secretary  of 
signed  such  representation  may  address  a  memorial  to  the  b^ecretary  state  may  com- 
of  State,  stating  the  circumstances,  and  asking  that  an  inquiry  be  pel  it  to  proceed, 
made,  and  upon  receipt  of  such  memorial  the  said  Secretary  of  State 

may  direct  the  local  authority  to  proceed  undei  the  provisions  of  the 
act,  and  such  direction  shall  be  binding  on  the  local  authority. 

14.  Within  three  calendar  months  after  the  service  on  the  owner  Owner  to  signify 
of  the  order  by  the  clerk  of  the  local  authority,  or,  in  the  case  of  Jj^uti* r^y' '^***** 
appeal,  within  one  calendar  month  after  the  order  of  quarter  sessions,  whether  beta 
or,  in  the  event  of  a  further  appeal,  within  one  calendar  month  after  wiiUngto 

the  order  of  the  court  of  final  appeal,  the  persons  so  served  wiih  the  execute *poclfled 

order  of  the  local  authoriiy  shall  each  of  them  bignify  in  writing  to  ^**''"' 

the  clerk  of  the  local  authority  whether  he  is  willing  to  effect  the 

works  required  to  be  executed  ;  and  where  two  or  more  persons  shall 

80  signify,  the  right  of  effecting  the  works  shall  be  given  first  to  the 

person  whose  ownership  is  first  or  earliest  in  title. 

15.  Where  the  owner  of  the  premises  and  his  residence  or  place  of  Service  of 
business  ore  known  to  the  local  authoiity,  it  shall  be  the  duty  of  the  notice  on  Owner 
clerk  of  the  local  authonty,  if  the  owner  be  residing  or  have  a  place  Jesidenoe"are" 
of  busines8- within  the  district  of  such  local  authority,  to  give  any  known, 
notice  by  this  act  required  to  be  served  on  him  to  the  owner,  or  for 

him,  to  some  inmate  of  his  place  of  residence  or  business  within  the 
place ;  and  if  he  be  not  residing  within  such  district,  or  has  no  place 
of  business  therein,  then  to  send  the  notice  by  post  in  a  registered 
letter  addressed  to  the  owner  at  his  place  of  residence  or  business : 
provided  that  the  notice  served  upon  the  agent  of  the  owner  shall  be 
deemed  notice  to  the  owner. 

16.  Where  the  owner  of  the  premises  or  his  residence  or  place  of  Service  of  notice 
business  is  not  known  to,  or  after  diligent  inquiry  cannot  be  found  by,  ^^^^^  whoae 
the  local  authority,  then  the  clerk  of  the  local  authority  may  serve  reRidence  li 
the  notice  by  leaving  it,  addressed  to  the  owner,  with  some  occupier  of  not  known, 
the  premises,  or  if  there  be  not  an  occupier,  then  by  causing  it  to  be 

put  up  on  some  conspicuous  part  of  the  premises. 

17.  Every  notice  required  to  be  piven  by  the  clerk  of  the  local  Notices  to  bo 
authority  by  this  act  shall  be  in  writing  or  print,  or  partly  in  writ-  ?I^*V*^thoritY 
ing  and  partly  in  print,  and  shall  be  signed  by  the  clerk  of  the  local  ^^*^    nwM>n«y. 
authority  or  deputy  appointed  by  him. 

18.  The  owner  on  whom  the  local  authority  shall  have  imposed  in  Local  Antborlty 
the  first  instance  the  duty  of  executing  the  work  shall,  within  two  oJnJr'i'^o 
calendar  months  thereafter,  commence  the  works  as  shown  on   the  execute  works 
plan  and  described  in  the  specification,  and  shall  diligently  proceed  a"  in  speciflcar 
with  and  complete  the  same  in  conformity  with  the  specification  to  ^®°* 

the  satisfaction  of  the  surveyor  or  engineer  appointed  by  the  local 
authority  ;  and  if  such  owner  shall  fail  therein,  the  local  authority 
shall  require  the  owner  next  in  order  as  aforesaid  to  execute  the  said 
works,  and  in  case  of  his  default,  shall  require  the  remaining  owners 
in  their  order  as  aforesaid  ;  and  if  all  such  owners  shall  make  default.  Proceedings  of 
the  local  authority  shall,  as  the  case  may  seem  to  them  to  require,  p***^  Autbority 
either  order  the  premises  to  te  shut  up  or  to  be  demolished,  or  may  n^^wt.      "* 
themselves  execute  the  required  works  in  conformity  with  the  specifi- 
cation. 

J 9.  Where  the  local  authority  themselves  execute  the  works,  they  [JSaAmhoSi* 
may  apply  to  the  court  of  quarter  sessions  having  jurisdiction  over  the  tbemselves 
place  of  which  they  are  the  ccal  authority  for  an  order  charging  on  execute  tbe 
the  premises  on  which    the  works  have  been  executed  the  amount  ^o'ka. 
of  all  costs,  charges,  and  expenses  that  have  been  incurred  by  such 
authority  in  or  about  the  execution  of  such  works,  including  the 
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costs  of  obtaining  the  order ;  and  the  conrt  of  quarter  seniooa,  wlies 
satisfied  of  the  amount  so  expended,  shall  make  an  order  accordingly, 
charging  on  the  premises  the  amount  of  such  costs,  charges,  and  ex* 
pen^es,  together  with  interest  at  the  rate  of  four  pounds  per  cent,  per 
annum,  and  Kuch  order  shall  be  filed  and  recorded  in  naanner  herein- 
after mentioned,  and  thereupon  the  amount  of  principal  and  interesi 
thereby  secured  shall  be  a  charge  on  the  house,  bearing  interest  at  foitf 
per  centum,  and  having  priority  over  all  other  estates,  incnmbrancet, 
and  interests  whatsoever,  and  the  local  authority  shall,  for  the  pnrpon 
of  obtaining  satisfaction  of  the  moneys  so  charged,  or  of  anj  interest 
thereon,  be  deemed  to  be  a  mortgagee  of  an  absolute  estate  in  Uie 
house,  and  shall  be  invested  with  all  the  powers  conferred  on  mort- 
gagees by  Part  II.  of  the  act  of  the  session  of  the  twentj-third  and 
twenty-fourth  years  of  the  reign  of  her  present  Majesty,  chapter  one 
hundred  and  forty-five,  and  in  Scotland  such  order  shall  be  recorded  in 
the  appropriate  register  of  sasines. 

20.  If  the  requirements  of  the  order  involve  the  total  demolition 
and  not  the  improvement  of  the  premises  specified  therein,  the  owner 
shall,  within  three  months  after  service  of  the  order,  proceed  to  take 
down  and  remove  the  premises,  and  if  such  owner  fail  therein,  then 
the  local  authority  shall  proceed  to  take  down  and  remove  the  same; 
and  the  local  authority  shall  sell  the  materials,  and,  after  deducting 
the  expenses  incident  to  such  taking  down  and  removal,  pay  over  the 
balance  of  moneys,  if  any,  to  the  owner. 

21.  Where  at  the  time  of  making  the  order  the  premises  specified 
therein,  or  any  part  thereof,  are  or  is  subject  to  any  tenancy  from  year 
to  year,  or  for  a  year  or  for  any  less  term,  the  local  authority  sbaU 
give  notice  to  every  such  tenant,  stating  the  time  at  which  inch 
tenancy  will  be  determined. 

22.  Provided  always,  that  nothing  in  this  act  contained  shall  pre- 

t'udico  or  interfere  with  the  rights  or  remedies  of  any  owner  for  the 
»reach,  non-observance,  or  non -performance  of  any  covenant  or  con- 
tract entered  into  by  a  tenant  or  lessee  in  reference  to  any  premises  in 
respect  of  which  any  order  shall  be  made  by  a  local  authority ;  and  if 
any  owner  shall  be  obliged  to  take  possession  of  any  premises  in  order 
to  comply  with  any  order  made  under  the  provisions  of  this  act,  such 
entry  or  taking  possession  shall  not  affect  his  right  to  avail  himself  of 
any  such  breach,  non-observance,  or  non-performance  that  may  hare 
occurred  prior  to  his  so  taking  possession. 

23.  If  the  order  bo  that  the  premises  require  improvement,  the 
owner,  including  therein  the  owner  of  the  first  estate  of  inheritance, 
if  he  think  fit,  may,  instead  of  effecting  the  worko  required  by  the 
plan  and  specification,  take  down  the  premises  ;  but  in  every  such 
case,  and  also  in  the  event  of  the  owner  desiring  to  retain  the  site  of 
the  promises  required  by  the  order  to  be  totally  demolished,  no  house 
or  other  building  or  erection  shall  be  erected  on  all  or  any  part  of  the 
site  of  the  premises  so  taken  down  which  shall  be  injurious  to  health ; 
and  the  local  authority  may  at  any  time  make  an  order  upon  the  owner 
to  abate  or  alter  the  said  house,  building,  or  erection,  as  the  case  may 
require  ;  and  in  the  event  of  non-compliance  with  such  order  the 
local  authority  may,  at  the  expense  of  the  owner  thereof,  abate  or  alter 
any  house  or  other  building  or  erection  at  any  time,  wholly  or  partly 
erected  contrary  to  the  provisions  of  this  section. 

24.  When  there  are  two  or  more  owners  of  any  premises,  and  it 
appears  to  any  two  justices  in  petty  sessions,  on  application  of  any 
owner  of  such  premises,  that  the  interest  of  the  applicant  in  the 
premises  will  be  prejudiced  by  the  neglect  and  default  of  any  other 
owner  to  deal  with  the  promises  in  conformity  with  the  order  so  made, 
it  shall  be  lawful  for  such  justices,  if  the  applicant  undertake  to  their 
satisfaction  to  bring  the  premises  into  conformity  with  such  order,  to 
make  an  order  empowering  the  applicant  forthwith  to  take  possession 
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of  the  premises,  and  to  do  all  such  works  as  may  be  necessary  for  neglects  to 
bringing  the  same  into  conformity  with  such  order,  and  within  such  JJS^'/JJ^r** 
time  as  shall  be  fixed  by  such  justices,  andon  non- compliance  by  such 
last-mentioned  applicant  with  his  undertaking  it  shall  be  lawful  for 
the  justices  to  make  a  like  order  in  favour  of  any  other  owner. 

25.  Where  any  owner  has  completed  any  works  required  to  be  ?'*^.**', 
executed  by  a  local  authority  in  pursuance  of  this  act,  he  may  on  owiier  ^n*  com- 
the  completion  thereof  apply  to  the  local  authority  for  a  charging  pletion  of 
order  charging  on  the  premises  on  which  the  works  have  been  executed  works. 

an  annuity  as  compensation  to  the  owner  for  the  expenditure  incurred 
by  him  in  executing  such  works,  and  shall  produce  to  the  local 
authority  the  certificate  of  their  surveyor  or  engineer  that  the  works 
have  been  executed  to  his  satisfaction,  and  also  the  accounts  and 
vouchers  for  such  works  ;  and  the  local  authority,  wbon  satistied  that 
the  owner  has  duly  executed  such  works,  shall  make  a  charging  order 
accordingly. 

The  annuity  charged  shall  be  a  sum  of  six  pounds  for  every  £100  of 
snch  expenditure,  and  so  in  proportion  for  any  less  sum,  to  commence 
from  the  date  of  the  order,  and  to  be  pavable  for  a  term  of  thirty 
years  to  the  owner  named  in  such  order,  his  executors,  administra- 
tors, or  assigns. 

Charging  orders  made  under  this  act  shall  be  made  according  to 
the  form  marked  A  in  the  second  schedule  hereto  annexed,  or  as  near 
thereto  as  the  circumstances  of  the  case  will  admit. 

The  costs  of  obtaining  the  or»!er  to  be  allowed  by  the  Local  Autho- 
rity shall  be  deemed  to  be  part  of  the  expenditure  incurred  by  the 
owner. 

26.  Every  annuity  created  by  a  charging  order  under  this  act  shall  Incidence  of 
be  a  charge  on  the  premises  comprised  in  the  order,  having  priority  C'**'"8«» 
over  all  existing  and  future  estates,  interests,  and  incumbrances,  witn 

the  exception  of  quit  rents  and  other  charges  incident  to  tenure, 
tithe  commutation  rent  charges,  and  any  charges  created  under  any 
act  authorizing  advances  of  public  money  ;  and  where  more  annuities 
than  one  are  chargeable  under  this  act  on  any  promises,  such  annuities 
shall,  as  between  themselves,  take  orJer  according  to  their  respective 
dates. 

27.  Every  annuity  charged  on  any  premises  by  a  charging  order  ^"*^^.- 
ander  this  act  may  be  recovered  by  the  persons  for  the  time  being  JJSt^hlrgee** 
entitled  to  the  same  by  the  same  means  and  in  the  like  manner  in  all  m  lieu  of  tlthea 
respects  as  if  it  were  a  rent  charge  granted  by  deed  out  of  the  premises 

by  the  owner  thereof.  ^^  ^^^^  ^  l^ 

28.  An  order  made  in  pursuance  of  this  act  charging  an  annuity  on  evidence  of 
any  premises  shall  be,  both  at  law  and  inequity,  conclusive  evidence  complUnoe 
that  all  notices,  acts,  and  proceedings  by  this  act  directed  with  refer-  ^^***  ^^^ 
ence  to  or  consequent  on  the  obtaining  such  order,  or  the  making  such 
charge,  have  been  duly  served,  done,  and  token,  and  that  such  charge 

has  been  duly  created,  and  that  it  is  a  valid  charge  on  the  premises 
declared  to  be  subject  thereto. 

29.  [Refers  only  to  Yorkshire  and  Middlesex.]  Assignment 

30.  The  proprietor  of  any  charge  may,  by  deed  under  seal,  stamped  of^irge. 
with  the  same  ad  valorem  stamp  as  if  it  were  an  assignment  of  a 
charge  created  by  deed,  assign  the  benefit  of  the  charging  order,  or  of 

any  portion  of  the  charge  comprised  therein,  to  any  other  person ; 
and  on  such  assignment  being  executed  the  assi|;nee  shall  have  the 
same  fights  under  the  order  as  the  proprietor  would  have  had  if  no 
Buch  assignment  had  been  executed ;  and  any  assignee  of  a  charging 
order  may,  by  deed  stamped  in  manner  aforesaid,  assign  the  charge  to 
any  other  person.  Any  assignment  of  a  charging  order  may  be  in 
the  form  marked  B  in  the  schedule  hereto,  or  in  any  other  convenient 
form. 

31.  All  expenses  incurred  by  the  local  authority  in  pursuance  of  Vi?^^*"**' 

££  authority. 
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Serrlce  of 
Moiiue  on 
the  Local 
Authority. 


Notices  serred 


signed  by  the 
Clerk. 
Penalty  for 
obstructing 
Officer  of 
Health,  &c.,  In 
execQtion  of 
Act. 

Pena\ty  for 
•preventing 
fxecatioa  of 
Act 


this  act  shall  be  defrayed  by  them  oat  of  a  special  local  rate,  noC  ex- 
ceeding twopence  in  the  pound  in  any  year,  which  they  are  hereby 
empowered  to  assess  and  levy  for  the  purposes  of  this  act. 
Power  to  Pablle     32.  The  Public  Works  Loan  Commissioners,  aa  defined  by  the 
Commiii"       Piiblic  Works  Loan  Act,  1853,  may,  if  they  think  fit,  lend  to  any 
to  advance'*^*  local  authority,  and  any  local  authority  may  borrow  from  the  said 
mon  ys  to  Local  commissioners,  such  sums  as  the  said  authority  may  require  for  the 
Authority.         purposes  of  this  act,  but  the  amount  of  every  loan  shall  be  sanctioned 
by  the  Lords  Commissioners  of  the  Treasury. 

33.  Any  summons,  notice,  writ,  or  other  proceeding  at  law  or  ia 
equity,  or  otherwise,  in  relation  to  carrying  into  effect  the  objects  and 
purposes  of  this  act,  required  to  be  served  upon  the  local  anthoritjr, 
may  be  lawfully  served  by  delivering  the  same  to  the  clerk  of  toe 
local  authority,  or  leaving  the  same  at  his  office  with  some  pemn 
employed  there  by  him. 

34.  Any  notice,  demand,  or  other  written  docnment  served  by  the 
by  Local  j^^i^i  authority  for  the  purposes  of  this  act  shall  be  signed  by  the 
Authority  to  be  ^^^^^  ^^  ^^^  {^^^  authorityr  ^  ^ 

85.  Where  an^  person  at  any  time  obstructs  the  officer  of  healih  or 
other  person  acting  in  the  performance  of  anything  which  the  local 
authority  or  their  officers  respectively  are  bv  this  act  required  or 
authorized  to  do,  every  person  so  offending  shall  for  eyery  suck  ofoiee 
forfeit  not  exceeding  twenty  pounds. 

86.  If  the  occupier  of  any  premises  prevents  the  owner  thereof*  or 
if  the  owner  or  occupier  of  any  premises  prevents  Uie  officer  of  health, 
or  their  officers,  agents,  servants,  or  workmen,  from  canring  iato 
effect  with  respect  to  the  premises  any  of  the  provisions  of  this  act, 
after  notice  of  the  intention  so  to  do  has  been  given  to  the  occupier, 
or,  as  the  case  shall  be,  to  the  owner,  any  justice  on  proof  thereof 
may  make  an  order  in  writing  requiring  the  occupier  to  permit  the 
owner,  or,  as  the  case  shall  be,  requiring  the  owner  or  occupier,  or 
both,  to  permit  the  officer  of  health,  or  the  local  authority,  and  their 
officers,  agents,  servants,  and  workmen,  to  do  all  things  requisite  for 
carrying  into  effect  with  respect  to  the  premises  the  provisions  of  this 
act ;  and  if  at  the  expiration  of  ten  days  after  the  service  of  such 
order  of  the  justice  the  occupier  or  owner  fails  to  complj  therewiUi, 
every  person  so  offending  shall  for  every  day  during  which  the  failure 
continues  forfeit  not  exceeding  twenty  pounds  :  provided  that  during 
any  such  failure  by  the  occupier,  the  owner,  unless  assenting  thereto, 
shall  not  be  liable  to  the  forfeiture. 

App^ranceof        37.  The  local  authority  may  appear  before  any  judge,  justices, 
Local  Authonty.^jQpQygi^  magistrates,  shenff,  or  sheriff  substitute,  by  their  clerk,  and 
any  company  or  body  corporate  may  appear  before  the  said  magistrate 
or  magistrates  by  any  member  of  their  board  of  management. 

88.  Penalties  under  this  act  may  be  recovered  befolre  two  justices  in 
manner  directed  by  an  act  passed  in  the  session  holden  in  the  eleventh 
and  twelfth  years  of  the  reign  of  her  Majesty  Queen  Victoria,  chapter 
forty-three,  intituled  An  Act  to  facilitate  the  Performance  of  the  Dutks 
of  Justices  of  the  Peace  out  of  Sessions  within  England  oiia  Wales  with 
respect  to  summary  Convictions  and  Orders,  or  any  act  amendingthe 
same,  and  in  Scotland  by  summary  complaint  before  the  sherii) 
sheriff  substitute,  or  two  justices,  or  in  boroughs  before  the  magis- 
trates, in  manner  provided  by  "  The  Summary  Procedure  Act,  1864," 
and  in  Ireland  in  manner  directed  bv  **The  Petty  Sessions  (/rtiand^ 
Act,  1851,"  and  any  act  amending  the  same. 

39.  [Refers  to  Scotland.] 

*0.  For  the  purpose  of  adapting  this  act  to  Ireland  the  words  "The 
^ands  Clauses  Consolidation  Act,  1845,"  shall  mean  "  The  BaUways 

41     A^""^'  1851,'*  and  the  several  acts  amending  the  same. 
exer      A^  ^^^^  power,  or  jurisdiction  hereby  authorised  to  be  done  or 
cised  by  two  justices  may  be  done  or  exercised  by  the  following 


Recovery  of 
rcnaltiea 


Application  of 
Aci  to  Ireland 
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magistrates 

•       •      • 


within 

»      « 


their    respective  jurisdictions — that  is  to  say,  Jarisdlction  of 
*     as  to  Ireland^  by  any  one  or  more  divisional  ^'S?  ^***** 
magistrates  of  police  in  the  police  district  of  Dublin^  and  elsewhere  by  *'*"■• 
two  or  more  jostices  of  the  peaCie  in  petty  sessions. 

IRELAND,  tf 


Places  to  which  Act 
applies. 


The  City  of  Dublin. 


Towns  Corporate  or 
fiurenghs  (with  the 
ezoeptloD  of  the  city 
of  Dublin). 


Towns  haying  town 
eommisaioDers  under 
9  G.  4,  c.  83,  or  17  & 
18  Vict.,  c  103,  or 
any  acts  amending 
the  aame,  or  having 
commissioners  or 
other  goreming  body 
under  any  local  act 


Description  of  Local 
Authority. 


The  Right  Honourable 
the  Lord  Mayor,  al- 
dermen, and  bur- 
gesses, acting  by  the 
Council. 


The  mayor,  aldermen, 
and  burgesses,  acting 
by  the  council. 


The  town  cemmission- 
erd  or  other  govern- 
ing body. 


Description  of  Local 
Rate. 


The  borough  fond  or 
borough  or  improve- 
ment rate. 


The  barough  fhnd.  or 
town  fund,  or  bo- 
rough rate. 


Any  rate  leviable  by 
these  bodies,  or  any 
fund  belonging  to 
them  applicable  in 
the  whole  or  in  part 
to  the  making  or  re- 
pairiag  of  sewers 
within  their  juris- 
diction. 


Deaoriptionof  Clerk 

of  Local 

Authority. 


The  town  clerk. 


The  town  clerk. 


The  clerk  of  the 
commissioners  or 
other  governing 
body. 


«  Authorities  in  England  and  Scotland  omitted. 
SECOND  SCHEDULE. 


FOKM  MARKED  A. 

The  Artisans  and  Labourers  Dwellings  Act,  1 868. 
County  of 
Parish  of 
No. 

Charging  Order. 
The  being  the  local  authority  under  insert  descrio- 

the  above-mentioned  act,  do,  by  this  order  under  their  hands  and  seal,  ^^®Jri^?*^ 
chaise  the  inheritance  or  fee  of  the  premises  mentioned  in  the  schedule 
hereto  with  the  payment  to 


of  the  snm  of 
the 

expenditure  of 
the  said  premises. 


pounds,  payable  yearly  on 

day  of  for  the  term  of 

years,  and  being  in  consideration  of  an 

pounds  incurred  by  him  in  respect  of 

SCHELUIS. 


Form  marked  B. 
Form  of  Assignment  of  Charge. 
To  be  endorsed  on  Charging  Order, 
Dated  the  day  of 

I,  the  within-named  >  iii 

pursuance  of  the  Artisans  and  Labourers  Dwellings  Act,  1868,  and 
in  consideration  of  pounds  this  day  paid  to  me, 

hereby  assign  to  the  within- 

mentigncd  charge. 

(Signed^ 


Insert  descrip- 
tion of  premises 
charged. 


4»2  Banal  Act,  1869. 

AN  ACT  TO  AMEND  **  THE  LABOURING  CLASSES 

DWELLINGS  ACTS,  1866." 

30  Vict.,  Cap.  28. 

'     ll7th  June^  1867.] 

Short  tlUe.  1.  (Short  title,  ''The  Labouring  Classes  Dwelling  Hooset  Act, 

1867.") 

Defining  meftn-       2.  In  the  fourth  section  of    <*The  Labouring  Classes  Dwelling 

If*  ®'f*^***  A    Houses  Act,  1806,"  the  words  "  land  or  dwellings  for  the  porjMMesof 

wvict,<x.^8    "^^^^^  *^®  advance  is  made,"  and  in  the  twelfth  section  of  "The 

and  44.  '  Labouring  Classes  Lodging  Houses  and  Dwellings  Act  {IreltuvtU 

1866,"  the  words  "  lands,  buildings,  or  premises  tor  the  purpose  of 

which  such  advance  shall  be  raade,**  shall  respectively  be  construed  to 

include  any  land,  buildings,  or  premises  held  together  with  and  for  the 

same  estate  and  interest  as  the  lanf)s,  buildings,  or  premises  upm 

which  the  money  advanced  is  to  be  expended  under  the  provisioDS  of 

the  said  acts  respectively. 

In  ease  of  3.  In  the  case  of  an  advance  under  the  provisions  of  either  of  the 

advances  to         said  acts  to  a  company  or  society,  any  part  of  whose  capital  remains 

whS£?2p^Ul  U   un<^alled  up  or  unpaid,  it  shall  be  lawful  in  Ireland  for  the  PnWic 

lupoid,  loan        Works  Commissioners  to  dispense  with  a  mortgage  of  such  capital 

commiss  oners     remaining  uncalled  up  or  unpaid,  or  of  such  part  thereof  as  they  may 

""j:if!K"'*      think  fit. 

With  mortfaue.        ^     ^^^^  ^^  Scotland.l 


AN  ACT  TO  AFFORD  FACILITIES  FOR  THE  ESTABLISH- 
MENT  AND  MAINTENANCE  OF  PUBLIC  PARKS  IN 
IRELAND.     (APPLIES  TO  IRELAND  ONLY.) 

32  &  33  Vict.,  Cap.  28. 

[12M/ii/y,1869.] 

Part  of  8  end  9         ^'  ^*^®  provisions  of  the  Lands  Clauses  Consolidation  Act,  1845,  for 
Vict.,  c.  18,  incor-  the  purchase  of  lands  by  agreement,  are  incorporated  with  this  act 
poratcd.  4.  The  expression  "  governing  body"  shall  in  the  several  places  io 

of  te*^*^*****^"  the  schedule  annexed  hereto  in  that  behalf  mentioned  mean  the  per- 
sons or  bodies  of  persons  referred  to  in  the  first  column  of  the  schedule 
hereto  annexed ;  and  the  term  **•  town'*  in  relation  to  a  goyeming 
body  shall  as  respects  each  authority  mean  the  places  in  that  behau 
referred  to  in  the  second  columji  of  the  said  schedule. 

5.  The  governing  body  of  any  town,  the  population  of  which,  ae- 
GoTemlngbody  cording  to  the  last  account  from  time  to  time  taken  thereof  by  the 
{o"e«UiiuT  ***  authority  of  Parliament,  exceeds  six  thousand  persons,  may,  by  a 
public  parks,  resolution  to  be  made  in  manner  hereinafter  mentioned,  determine  to 
waii(s,  Ac.  and  establish  and  maintain  any  public  park  or  parks  for  the  use  and  enjojr- 
maintai^f  '*the  ™*^"*  °^  *^®  persons  inhabiting  such  town,  and  may,  after  the  said 
same,  Aa  °^  resolution  has  been  confirmed,  levy  rates  for  making  or  maintaining 
such  public  park  or  parks,  and  may,  for  the  purposes  of  this  act, 
purchase  lands,  and  may  accept  gifts  or  grants  of  land. 
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6.  Any  resolution  by  the  governing  body  of  any  town  for  the  pur-  Rosolutlon. 
poses  aforesaid  shall  not  have  effect  unless  the  same  has  been  agreed 

to  by  the  governing  body  in  some  meeting  whereof  special  notice  has 
been  given,  and  has  been  confirmed  in  a  subsequent  meeting  held  not 
sooner  than  four  weeks  after  the  next  ensuing  annual  election  of  the 
members  of  the  governing  body,  and  which  subsequent  meeting  has 
been  advertised  once  at  least  in  each  of  the  four  weeks  immediately 
preceding  the  said  meeting  in  some  newspaper  circulated  within  the 
limits  of  the  town,  and  of  which  special  notice  in  writing  has  been 
given  to  each  member  of  the  governing  body. 

7.  The  governing  body  of  any  town  shall*  pay  all  expenses  incurred  Howex^nses 
by  them  in  carrying  any  resolution  under  this  act  into  effect  out  of  *o^«  defrayed, 
the  fund  in  the  schedule  in  that  behalf  mentioned,  and,  where  such 

fund  arises  wholly  or  in  part  from  rates,  shall  have,  in  addition  to 
their  existing  powers  of  rating,  all  such  powers  for  making  and  levying 
any  extra  rate,  if  necessary,  respectively,  as  in  the  case  of  any  rate 
authorised  to  be  made  under  the  provisions  of  the  respective  acts  of 
Parliament  under  which  such  governing  body  is  constituted  or  autho- 
rised to  levy  rates  ;  and  all  provisions  of  such  acts  respectively  shall 
be  applicable  in  respect  thereof :  provided  that  when  the  rates  to  be 
assessed  by  such  governing  body  are  limited  by  law  to  a  certain  rate- 
able amount,  such  limitation  shall  not  apply  or  extend  to  expenses 
incurred  in  carrying  this  act  into  execution  ;  and  it  shall  be  lawful  for 
such  governing  body  to  assess  the  expenses  under  this  act,  in  addition 
to  such  limited  assessment :  provided  always,  that  no  rate  made  in 
any  one  year  under  the  authority  of  this  act  shall  exceed  threepence 
in  the  pound. 

8.  The  governing  body  of  any  town  shall,  for  the  purposes  of  this  power  to  borrov 
act,  have  all  such  powers  of  borrowing  money  on  the  security  of  the  money. 

rate  or  fund  available  for  the  payment  of  expenses  under  this  act  as 
are  vested  in  such  governing  body  under  the  provisions  of  the  re- 
spective acts  of  Parliament  under  which  such  governing  body  is  con- 
stituted or  authorized  to  levy  rates ;  but  such  powers  shall  be  subject 
to  the  conditions  and  sanction  (if  any)  under  which  the  powers  under 
the  said  acts  may  be  exercised  by  such  governing  bodies :  provided 
always,  that  the  powers  of  borrowing  money  hereby  conferred  may  be 
exercised  in  addition  to  the  powers  conferred  by  the  said  acts. 

9.  Where  any  resolution  to  establish  and  maintain  a  park  in  any  g^po^nt 
town  under  the  provisions  of  this  act  has  been  confirmed,  the  govern-  commltteet. 
ing  body  of  such  town  may  from  time  to  time,  at  any  meeting  specially 
convened  for  that  purpose,  form  a  committee,  consisting  wholly  of  its 

own  members,  or  partly  of  its  own  members  and  partly  of  such  other 
persons  contributing  to  the  rate  or  fund  out  of  which  the  expenses  in- 
curred in  carrying  out  this  act  are  to  be  paid,  and  qualified  in  such 
manner  as  ttie  governing  body  may  determine,*  and  ihe  governing 
body  may  define  the  powers  of  such  committee,  and  may  delegate  to 
them  all  or  any  of  the  powers  of  such  governing  body  under  this  act. 

10.  Where  any  park  shall  have  been  established  in  any  town  under  n^teb^-laws^ 
the  provisions  of  this  act,  the  governing  body  of  such  town  may  make 
bye-laws  for  the  use,  government,  control,  or  management  of  such 

park,  and  for  the  protection  and  preservation  from  injury  of  the  same, 
and  of  the  trees,  shrubs,  walks,  seats,  gates,  fences,  and  palings,  and 
all  other  parts  thereof,  and  for  the  exclusion  of  improper  persons 
from  the  same,  and  may  alter  or  revoke  any  such  bye-laws,  and  shall 
appoint  a  penalty  not  exceeding  five  pounds  for  any  and  every  breach 
of  any  bye-law  made  as  aforesaid  :  provided  always,  that  such  bye- 
laws  shall  be  made  by  snch  governing  body  in  the  same  manner, 
subject  to  the  same  conditions,  and  with  the  like  sanction,  as  if  the 
same  were  bye-law  s  made  by  such  governing  body  under  the  provisions 
of  and  for  the  purposes  mentioned  in  the  act  or  acts  under  which 
snch  governing  body  is  constituted  or  authorized  to  levy  rates. 
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[The  towns  referred  to  in  this  act  are — Dublin  ;  towns  corporate ; 
towns  having. town  commissioners  under  the  Towns  Improyement 
(Ireland)  Act,  1854,  17  &  18  Vict.,  c.  113,  or  under  any  local  act, 
and  townships  having  commissioners  under  local  acts;  and  towns 
under  3  &  4  Vict.,  c.  108.] 


AN    ACT    TO    FACILITATE    IN    CERTAIN    CASES   THE 

OBTAINING  OF  POWERS  FOR  THE  CONSTRUCTION  OF 

GAS  AND  WATER  WORKS   AND  FOR  THE  SUPPLY  OF 

GAS  AND  WATER. 

33  &  34  Vic,  Cap.  70. 

[9t\  August,  \9>l(i.] 
Preliminary, 

Short  title  1«  This  act  may  be  cited  for  all  purposes  as  **  The  Gras  and  Water 

Works  FaciUties  Act,  1870." 
Interpretation         2.  For  the  purposes  of  this  act  the  terms  hereinafter  mentioned 
of  terma.  shall  have  the  meanings  hereinafter  assigned  to  them ;  that  is  to  say, 

The  term  "local  authority*'  shall  mean  the  bodies  of  persons 
named  in  the  table  in  the  schedule  (A.)  to  this  act  annexed : 

The  term  "  road"  shall  mean  any  carriage  way  being  a  public 
highway,  and  any  bridge  forming  part  of  the  same  : 

The  term  **road  authority"  shall  mean  any  local  authority,  board, 
town  council,  body  corporate,  commissioners,  trustees,  Testiy, 
or  other  body  or  persons,  in  whom  a  road  as  defined  by  this 
act  is  vested,  or  who  have  the  power  to  maintain  or  repair  such 
road: 

The  term  "  district,"  in  relation  to  a  local  authority,  shall  mean 
the  area  within  the  jurisdiction  of  such  local  authority  : 

The  term  "  The  Lands  Clauses  Acts"  means,  so  far  as  the  provi- 
sional order  in  which  that  term  is  used  relates  to  England  or 
Ireland,  the  Lands  Clauses  Consolidation  Act,  1845;  and,  so 
far  as  the  same  relates  to  Scotland,  the  Lands  Clauses  Consoli- 
dation (Scotland)  Act,  1845;  together  with,  in  each  case,  thf 
Lands  Clauses  Consolidation  Acts  Amendment  Act,  1860. 

Deicription  oj  Cases  within  this  Act. 

Act  to  *pply  to        3.  This  act  shall  apply  where  powers  are  required  for  all  or  any  oC 

eertain  cases        the  purposes  following : — 

(1.)  To  construct  or  to  maintain  and  continue  gasworks  and 
works  connecied  therewith,  or  to  manufacture  and  supply  gti 
in  any  district  within  which  there  is  not  an  existing  companv, 
corporation,  body  of  commissioners,  or  person  empowered  by 
act  of  parliament  to  construct  such  works  or  to  manufacture 
and  supply  gas. 
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(2.)  To  construct  or  to  maintain  and  continue  waterworks  and 
works  connected  therewith,  or  to  supply  water  in  any  dis- 
trict within  which  there  is  not  an  existing  company,  corpora- 
tion, body  of  commissioners,  or  person  empowered  by  act  of 
parliament  to  construct  such  works  and  to  supply  water. 

(3.)  To  raise  additional  capital  necessary  for  any  of  the  purposes 
aforesaid. 

C4.)  To  enable  two  or  more  companies  or  persons  duly  authorised 
to  supply  gas  or  water  in  any  district  or  in  adjoining  districts 
to  enter  into  agreements  jointly  to  furnish  such  supply  or  to 
amalgamate  their  undertakings. 

(5.)  To  authorise  two  or  more  companies  or  persons  supplying 

?^a8  or  water  in  any  district  or  in  adjoining  aistricts  to  manu- 
acture  and  supply  gas  or  to  supply  water,  and  to  enter  into 
agreements  jointly  to  furnish  such  supply  and  to  amalgamate 
their  undertakings. 
And  such  purposes,  or  any  one  or  more  of  them,  as  the  case  may  be, 
shall,  for  the  purposes  of  this  act,  be  deemed  to  be  included  in  the 
term  '*  gas  undertaking"  or  "  water  undertaking,"  according  as  the 
sa;ne  relate  to  the  supply  of  gas  or  water  :  provided  that  any  gas  or 
water  company  empowered  as  aforesaid  may  apply  for  and  avail 
themselves  of  the  facilities  o£  this  act  within  their  own  districts 
respectively. 

Provisional  Order*  authorising  Gas  and  Water  Undertakings, 
4.  Provisional  orders  authorising  any  gas  undertaking  or  water  vUiouai  order« 


Dcd. 


any  such  company,  companies,  or  person. 

Where  the  undertakers  require  powers  for  the  purpose  of  con- 
structing gasworks  or  waterworks,  or  works  connected  therewith, 
within  any  district,  the  consent  of  the  local  authority  of  such  district 
shall  be  necessary  before  any  provisional  order  can  be  obtained ;  and 
where  in  such  district  there  is  a  road  authority  distinct  from  the  local 
authority,  the  consent  of  such  road  authority  shall  also  be  necessary 
in  any  case  where  power  is  sought  to  break  up  any  road  of  such  road 
authority,  before  any  provisional  order  can  be  obtained,  unless  the 
Board  of  Trade,  in  any  case  in  which  the  consent  of  the  local  authority 
or  road  authority  is  refused,  are  of  opinion,  after  inquiry,  that,  having 
regard  to  all  the  circumstances  of  the  case,  such  consent  ought  to  be 
dispensed  with,  and  in  such  case  they  shall  make  a  special  report, 
stating  the  grounds  upon  which  they  have  dispensed  with  such  con- 
sent. 

5.  The  undertakers  intending  to  make  an  application  for  a  provi-  ?***^'*?*^f    . 
sional  order  in  pursuance  of  this  act  shall  proceed  as  follows  : —  menta  by  pro- 

(1.)  On  or  before  the  first  of  November  next  before  their  appli-  mutersasin 
cation  they  shall  give  notice  in  writing  of  their  intention  to  schedule, 
make  the  same  to  every  company,  corporation,  or  person  (if 
any)  supplying  gas  (if  the  proposed  application  relates  to  gas- 
works) or  water  (if  the  proposed  application  relates  to  water- 
works) within  the  district  to  which  the  proposed  application 
refers. 
(2. )  In  the  months  of  October  and  November  next  before  their 
application,  or  in  one  of  those  months,  they  shall  publish  notice 
of  their  intention  to  make  such  application  by  advertisement, 
according  to  the  regulations  contained  in  part  one  of  the 
schedule  (B.)  to  th  isact ;  and  where  it  is  proposed  to  abstract 
water  from  any  stream  for  any  waterwork,  they  shall  give  notice 
in  writing  of  their  intention  to  make  such  application  to  the 
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The  costs  of  and  connected  with  the  preparation  and  making:  of  each       *"  of  ordw. 
provisional  order  shall  be  paid  by  the  undertakers,  and  the  Board  of 
Trade  may  require  the  undertakers  to  give  security  for  such  costs 
before  they  proceed  with  the  provisional  order. 

8.  When  a  provisional  order  has  been  made  as  aforesaid  and  deli*  PublicatioQ  of 
vered  to  the  undertakers,  the  undertakers  shall  fortliwith  deposit  and  provisional 
])ublish  the  same  by  adveriisernent,  according  to  the  regulations  con-  JThSiSe"* 
tained  in  part  four  of  the  schedule  (B.)  to  this  act. 

9.  On  proof  to  the  satisfaction  of  the  Board  of  Trade  of  the  com-  confirinatloa  of 
)>lction  of  such  publication  as  aforesaid,  the  Board  of  Trade  shall,  as  provisional 
hoon  as  they  conveniently  can  after  the  expiration  of  seven  days  from  ^^^  **y  *°''  ®' 
the  completion  of  such  publication  in  relation  to  any  provisional  order  ***'^"^™®°  • 
which  shall  have  been  published   as  aforesaid,   not  later  than  the 
twenty-fifth  of  April  in  any  year,  procure  a  bill  to  be  introduced  into 

either  house  of  parliament  for  an  act  to  confirm  the  provisional  order, 
which  shali  be  set  out  at  length  in  the  schedule  to  the  bill ;  but  until 
conflrmation  by  act  of  parliament,  a  provisional  order  under  this  act 
shall  not  have  any  operation. 

If  while  any  such  bill  is  pending  in  either  house  of  parliament  a 
petition  is  presented  against  any  provisional  order  comprised  therein, 
the  bill,  so  far  as  it  relates  to  the  order  petitioned  against,  may  be 
referred  to  a  select  committee,  and  the  petitioner  shall  be  allowed  to 
appear  and  oppose,  as  in  the  case  of  a  bill  for  a  speciiil  act. 

The  act  of  parliament  confirming  any  provisional  order  under  this 
act  shall  be  deemed  a  public  general  act. 

10.  The  provisions  of  the  Lands  Clauses  Acts  shall  be  incorporated  inoorporaticn  of 
with  every  provisional  order  under  this  act,  save  where  the  same  are  general  acts  In 
expressly  varied  or  excepted  by  any  such  provisional  order,  and  except  provisional 

as  to  the  following  provisions,  namely  :—  order. 

(1.)   With  respect  to  the  purchase  and  taking  of  lands  otherwise 

than  by  agreement. 
(2.)  With  respect  to  the  entry  upon  lands  by  the  promoters  of  the 
undertaking. 
Where  a  provisional  order  authorises  a  gas  undertaking,  the  provi- 
sions of  "  The  Gasworks  Clauses  Act,  1847,"  shall  be  incorporated 
with  such  provisional  order,  save  where  the  same  are  thereby  expressly 
varied  or  excepted. 

Where  a  provisional  order  authorises  a  water  undertaking,  the  pro- 
visions of  *'  The  Waterworks  Clauses  Act,  1847,"  and  of  **  The  Water- 
works Clauses  Act,  1863,"  shrill  be  incorporated  with  such  provisional 
order,  save  where  the  same  are  thereby  expressly  vaned  or  excepted. 
For  the  purposes  of  such  incorporation  a  provisional  order  under 
this  act  shall  be  deemed  the  special  act. 

11.  If  any  undertakers  empowered  by  any  provisional  order  under  cener  of 
this  act  to  make  works  do  not,  within  three  years  from   the  date  of  powers  at 
such  provisional  order,  or  within  any  shorter  period  prescribed  therein,  ^***^*ri?2!dtlaie. 
complete  the  works ;  or,  ^^ 

If  within  one  year  from  the  date  of  the  provisional  order,  or 
within  such  shorter  time  as  is  prescribed  in  the  provisional 
order,  the  works  are  not  substantially  commenced  ;  or, 
If  the  works  are  commenced,  but  whilst  the  powers  to  carry  them 
on  exist  are  suspended  without  a  reason  sufHcicnt  in  the  opinion 
of  the  Board  of  Trade  to  warrant  such  suspension  ; 
the  powers  given  by  the  provisional  order  to  the  undertakers  for  exe- 
cuting such  works,  or  otherwise  in  relation  thereto,  shall  cease  to  be 
exercised,  except  as  to  so  much  of  the  same  as  is  then  completed, 
unless  the  time  be  prolonged  by  the  special  direction  of  the  Board  of 
Trade. 

A  statement  in  writing  by  the  Board  of  Trade  to  the  effect  that 
such  works  have  not  been  completed,  or  that  the  works  have  not  been 
substantially  commenced,  or  that  they  have  been  suspended  without 
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sufficient  reason,  shall  be  conclusiye  evidence  for  the  purposes  of  this 
section  of  such  non-completion,  non-commencement,  or  suspension. 

12.  The  undertakers  empowered  by  any  provisional  onler  under 
this  act  may  demand  and  take,  in  respect  of  gas  or  water  supplied  by 
them  under  the  authority  of  such  provisional  order,  rents  and  jrates 
respectively  not  exceeding  the  sums  specified  in  such  provisional  order, 
subject  and  according  to  the  regulations  therein  specified. 

13.  Nothing  in  any  provisional  order,  or  act  confirming  the  same, 
shall  exempt  the  undertaking,  or  the  company,  corporation,  or  person 
to  whom  it  belongs  from  the  provisions  of  any  general  act  of  parlia- 
ment relating  to  gasworks  or  waterworks  passed  after  the  passing  of 
this  act,  or  from  any  revision  or  alteration  under  the  authority  of 
parliament  of  the  maximum  rents  and  rates  allowed  to  be  taken  under 
the  provisional  order. 

14.  For  the  purpose  of  carrying  into  effect  the  ptovisions  of  this 
act,  it  shall  be  lawful  for  her  Majesty  at  any  time  after  the  passing  of 
this  act,  by  order  in  Council,  to  substitute  for  the  Board  of  Trade  any 
other  department  of  her  Majesty's  government,  and  from  and  after 
such  time  as  may  be  specified  for  the  purpose  in  any  such  order,  or 
if  no  time  be  specified  therein,  from  and  after  the  date  of  such  order, 
all  matters  to  oe  done  in  pursuance  of  this  act  by  or  in  connexion 
with  the  Board  of  Trade  shall  be  done  by  or  in  connexion  with  such 
substituted  department. 

[The  last  section  exempts  London  district.] 

SCHEDULE  A. 


Districts  of  Local  Authorities. 


Ireland. 
The  city  of  Dublin 


Towns  corporate,  with  exception 
of  Dublin. 

Towns  having  commissioners 
under  an  act  made  in  the  9th 
year  of  the  reign  of  Greorge  the 
!ronrth,  intituled  '*An  act  to 
make  provision  for  the  lighting, 
cleansing,  and  watching  of  cities 
and  towns  corporate  and  mar- 
ket towns  in  Ireland  in  ceitain 
cases." 

Towns  having  municipal  commis- 
sioners under  3  and  4  Vict.,  c. 
108. 

Towns  having  town  commissioners 
under  the  Towns  Improvement 
(Ireland)  Act,  1864  (17  and  18 
Vict.,  c.  103),  or  any  acts  amend- 
ing the  same,  or  under  any  local 
act. 

Townships  having  commissioners 
under  local  acts. 


Description  of  Local  Authority  of 
District  set  opposite  itd  Name. 


The  Right  Honourable  the  Lord 
Mayor,  aldermen,  and  bur- 
gesses, acting  by  the  Town 
Council. 

The  mayor,  aldermen,  and  bur- 
gesses, acting  by  the  town 
council. 

The  commissioners. 


The  municipal  commissioners. 


The  town  commissioners. 


The  township  commis>ioncMS, 
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SCHEDULE. 

<7  PROVISIONAL    ORDERS. 

Advertisement  in  October  or  November  of  intended  application. 

(1 )  Every  advertisement  is  to  contain  the  following  particulars  : 

1.  The  objects  of  the  intended  application. 

2.  A  general  description  of  the  natare  of  the  proposed  new  works, 

if  any. 
8.  The  names  of  the  townlands,  parishes,  townships,  and  extra- 
parochial  places  in  which  the  proposed  new  works,  if  any, 
will  be  made. 

4.  The  times  and  places  at  which  the  deposit  under  Part  II.  of 

this  schedule  will  be  made. 

5.  An  office,  either  in  London  or  at  the  place  to  which  the  in- 

tended application  relates,   at  which  printed  copies  of  the^ 
draft  Provisional  Order,  when  deposited,  and  of  the  Pro- 
visional Order,  when  made,  will  be  obtainable  as  herein- 
after provided. 
(2.)  The  whole  notice  is  to  be  included  in  one  advertisement, 
which  is  to  be  headed  with  a  short  title  descriptive  of  the  under- 
taking. 

(3.)  The  advertisement  is  to  be  inserted  once  at  least  in  each  of  two 
successive  weeks  in  some  one  and  the  same  newspaper  published  in 
the  district  affected  by  the  proposed  undertaking,  where  the  proposed 
works  (if  any)  will  be  made ;  or  if  there  be  no  such  newspaper,  then 
in  some  one  and  the  same  newspaper  published  in  the  county  in  which 
every  such  district,  or  some  part  thereof,  is  situate ;  or  if  there  be 
none,  then  in  some  one  and  the  same  newspaper  published  in  some 
adjoining  or  neighbouring  county. 

(4.)  The  advertisement  is  also,  in  every  case,  to  be  inserted  once 
at  least  in  the  *  ♦  Dublin  Gazette,  *  * 

Deposit  on  or  before  SOth  November. 

(1.)  The  undertakers  are  to  deposit — 

1.  A  copy  of  the  advertisement  published  by  them. 

2.  If  the  application  relates  to  gas,  a  map  showing  the  land  pro- 

posed to  be  used  for  the  manufacture  of  gas,  or  of  residual 
products  arising  in  the  manufacture  of  gas. 

3.  A  proper  plan  and  section  of  the  proposed  new  works,  if  any. 

Such  plan  and  section  to  be  prepared  according  to  such 
regulations  as  may  from  time  to  time  be  made  by  the  Board 
of  Trade  in  that  behalf. 
(2.)  The  documents  aforesaid  are  to  be  deposited  for  public  inspec- 
tion— 

In  Ireland,  in  the  office  of  the  clerk  of  the  peace  for  every  county, 
riding,  or  division. 

(S.)  The  documents  aforesaid  are  also  to  be  deposited  at  the  office 
of  the  Board  of  Trade. 

Deposit  on  or  before  23r</  December. 

(1.)  The  undertakers  are  to  deposit  at  the  office  of  the  Board  of 
Trade— 

1 .  A  memorial  signed  by  the  undertakers,  headed  with  a  short 

title  descriptive  of  the  undertaking  (corresponding  with  that 
at  the  head  of  the  advertisement),  addressed  to  the  Board  of 
Trade,  and  praying  for  a  Provisional  Order. 

2.  A  printed  draft  of  the  Provisional  Order  as  proposed  by  the 

undertakers,  with  any  schedule  referred  to  therein. 

a  May  be  glren  in  September.  See  4th  sec.  of  Local  Government  (Ireland)  Act, 
and  80th  sec  Public  Health  Act^  1874. 
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3.  An  estimate  of  the  expense  of  the  proposed  new  works,  if  any, 

signed  by  the  persons  making  the  same. 

(2.)  They  are  also  to  deposit  a  sufficient  number  of  snch  printed 

copies  at  the  office  named  in  that  behalf  in  the  advertisement;  such 

copies  to  be  there  furnished  to  all  persons  applying  for  them  at  the 

price  of  not  more  than  one  shilling  each. 

(3.)  The  memorial  of  the  undertakers  (to  be  written  on  foolscap 
paper,  bookwise,  with  quarter  margin)  is  to  be  in  the  following 
form,  with  such  variations  as  circumstances  require  : — 

[Short  title  of  under  taking. "[ 

To  the  Board  of  Trade, 

The  memorial  of  the  undertakers  of  [short  title  of  undertaking]  : 
Showcth  as  follows  : 

1 .  Your  memorialists  have  published,  in  accordance  with  the  require- 
ments of  the  Gas  and  Water  Works  Facilities  Act,  1870,  the  following 
advertisement : 

[Here  advertisement  to  be  set  out  verbatim.] 

2.  Your  memorialists  have  also  deposited,  in  accordance  with  the 
requirements  of  the  said  act,  copies  of  the  said  advertisement  and 
[Here  state  deposit  of  the  several  matters  required  by  Act], 

Your  memorialists,  therefore,  pray  that  a  Provisional 
Order  may  be  made  in  the  terms  of  the  draft  pro- 
posed by  your  memurialists,  or  in  such  other  terms  as 
may  seem  meet. 

A .  B,^ 
CD,, 

Undertakers. 

Deposit  and  advertisement  of  Provisional  Order  when  made, 

(1.)  The  undertakers  are  to  deposit  printed  copies  of  the  Provi- 
sional Order,  when  settled  and  made,  for  public  inspection  in  the 
offices  of  clerks  of  the  peace  and  sheriff  clerks,  where  the  documents 
required  to  be  deposited  by  them  under  Part  II.  of  this  schedule  were 
deposited. 

(2. )  They  are  also  to  deposit  a  sufficient  number  of  such  printed 
copies  at  the  office  named  in  that  behalf  in  the  advertisement;  snch 
copies  to  be  there  furnished  to  all  persons  applying  for  them  at  the 
price  of  each. 

(3.)  They  are  also  to  publish  the  Provisional  Order  as  an  advertise- 
ment once  in  the  local  newspaper  in  which  the  original  advertisement 
of  the  intended  application  was  published. 


THE   GAS  AND  WATER  WORKS  FACILITIES  ACT   (1870) 

AMENDMENT  ACT,  1873. 
86  &  37  Vio.  Cap.  89. 
[Relates  exclusively  to  gas. J 
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SANITARY  LOANS  ACT,  1869. 
32  &  33  Vict.  Cap.  100. 

An  Act  to  facilitate  the  borrowing  Money  in  certain  cases  for  the  pur- 
pose of  **The  Sanitary  Act,  1866,"  and  the  acts  amending  the 
same ;  and  for  other  purposes. 

\\lih  August,  1869.] 

Whereas  by  "The  Sanitary  Act,  1866,"  **The  Sewage  Utilization 
Act,  1867,"  and  "The  S:initary  Act,  1868,"  one  of  her  Majesty's 
Principal  Secretaries  of  State  a  is  empowdered,  in  case  of  any  sewer 
authority,  local  board,  or  nuisance  authority  making  default  in  per- 
forming their  duty  in  relation  to  the  sanitary  matters  therein  men- 
tioned, to  appoint  a  person  to  perform  the  same,  and  it  is  by  the 
said  acts  provided  that  the  person  so  appointed  should  be  invested 
in  the  performance  of  his  duties  with  all  the  powers  of  the  authority  in 
default,  and  that  the  expenses  of  the  performance  of  such  duties  shall 
be  a  debt  due  from  the  authority  in  default  and  repayable  out  of  any 
local  rate  leviable  by  them  : 

And  whereas  it  is  expedient  to  give  further  facilities  to  the  said 
Secretary  of  State  in  carrying  into  effect  the  provisions  of  the  said 
act : 

Be  it  enacted  by  the  Queen's  most  excellent  Majesty,  by  and  with 
the  advice  and  consent  of  the  Lords  Spiritual  and  Temporal,  and 
Commons,  in  this  present  Parliament  assembled,  and  by  the  authority 
of  the  same,  as  follows  : — 

1.  This  act  may  be  cited  as  "  The  Saniury  Loans  Act,  1809."  ^^  of 

2.  This  act  shall  not  extend  to  Scotland  or  Ireland,  b  act. 

3.  "  Sewer  Authority,"  **  Local  Board,"  and  **  Nuisance  Authority"  Definition  of 
shall  have  the  same  meaning  as  they  respectively  have  in  **  The  Sani-  !llj*^  Auth^ 
tary  Act,  1 868,"  and  **  Local  Authority"  shall  include  all  the  said    ^' 
authorities. 

**  Local  rat«"  shall  have  the  same  meaning  as  it  has  in  the  eighth 
section  of  the  "  Sanitary  Act,  1868." 

4.  One  of  her  Majesty's  Principal  Secretaries  of  State  a  may,  from  Certificate  of 
time  to  time,  certify  under  his  hand  the  amount  of  expense  that  has  Secretary  of 
been  incurred,  or  an  estimate  of  the  expenses  about  to  be  incurred,  by  ^'•*'  *•  ***  . 
any  person  appointed  by  the  Secretary  of  State  for  the  purpose  of  per-  iSSaaf  * 
forming  the  duty  of  a  defaulting  local  authority;  he  may  also,   from 

time  to  time,  certify  under  his  hand  the  amount  of  any  loan  required 
to  be  raised  for  the  purpose  of  defraying  any  expense  that  may  have 
been  so  incurred,  or  is  estimated  as  about  to  be  incurred ;  and  the 
certificate  of  the  said  Secretary  of  State  shall  be  conclusive  as  to  the 
matters  to  which  it  refers. 

5.  Whenever  the  said  Secretary  of  States  certifies  any  loan  to  be  Power  of 
required  for  the  purpose  of  defraying  any  expenses  incurred  or  to  be  Secretary  of 
incurred  in  the  performance  of  the  duty  of  a  defaulting  local  authority,  State  to  borrow 
the  Public  Works  Loan  Commissioners,  as  defined  for  the  purposes  Sn"2ry  pur- 
of  "  The  Public  Works  Loan  Act,  1853,"  may,  in  manner  and  subject  poaea. 

to  the  provisions  of  the  said  act,  and  the  other  enactments  relating  to 
the  said  commissioners  and  applicable  to  the  case,  advance  to  the  said 
Secretary  of  State  a  or  to  any  person  appointed  by  him  as  aforesaid. 


a  The  powers  of  the  Secret;  ry  of  State  under  thlf  act  are  by  the  S8rd  sec.  of 
The  Local  Government  (Ireland)  Act  vested  in  the  Lord  Lieutenant,  and  are  trans- 
ferred from  him  to  Irish  Local  Government  Board  by  Public  Health  Act,  1874. 

6  Extended  to  Ireland  by  the  Sard  see.  of  *'  The  Looal  Qovemment  (Ireland)  Act" 
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the  amount  of  the  loan  so  certified  to  be  required,  on  the  security  of 
the  local  rate,  without  requiring  any  other  security ;  and  the  said 
Secretary  of  State, tz  or  the  person  so  appointed  as  aforesaid,  may, 
by  any  instrument  under  his  hand,  charge  the  local  rate  with  the 
repayment  of  the  principal  and  interest  due  in  respect  of  such  loan, 
and  any  such  charge  shall  have  the  same  effect  as  if  the  defaulting 
local  authority  were  empowered  to  raise  such  loan  on  the  security  ol 
the  local  rate,  and  had  duly  executed  an  instrument  charging  the 
same  upon  the  local  rate;  and  the  certificate  of  the  Secretary  of 
State  a  certifying  any  loan  to  be  required,  or  appointing  a  person  to 
perform  the  duty  of  a  defaulting  local  authority,  shall  be  taken  as  con- 
clusive evidence  that  all  the  requirements  of  the  forty-ninth  section  of 
''The  Sanitary  Act,  1866,"  and  of  any  other  enactment  relating 
thereto,  have  been  duly  complied  with,  and  that  the  person  appointed 
to  perform  the  duty  of  the  defaulting  local  authority  has  been  duly 
appointed. 
Remedy  for  6.  Any  principal  money  or  interest  for  the  time  being  due  in  respect 

Kj5j?*  •"*       of  any  loan  under  this  act  made  for  payment  of  the  expenses  incurred 
or  to  be  incurred  in  the  performance  of  the  duty  of  a  defaulting  local 
authority  shall  be  taken  to  be  a  debt  due  from  ssch  authority,  and,  in 
addition  to  any  other  remedies,  may  be  enforced  in  the  manner  in 
which  a  debt  due  from  a  defaulting  authority  may  be  enforced  in  pur- 
suance of  the  said  eighth  section  of  "  The  Sanitary  Act,  1868." 
Application  of         7.  If  the  amount  of  any  loan  raised  for  defraying  the  expenses 
•urpiosofloan.    incurred  or  to   be  incurred  in   the   performance  of  the  duty  of  a 
defaulting  local  authority  is  not  wholly  expended  in  defraying  such 
expenses,  the  overplus  (if  any),  the  amount  to  be  ascertained  by  a  cer- 
tificate of  the  Secretary  of  State,  a  shall  be  paid  to  or  to  the  order  of 
the  defaulting  authority. 
Seerelary  of  8.  The  said  Secretary  cf  State  a  may,  from  time  to  time,  by  order 

State  may  under  his  hand,  change  the  person  appointed  by  him  to  perform  the 

?irfora^°     duty  of  a  defaulting  local  authority. 

duties  of  Local        ^'  ^^^  Secretary  of  State  a  may  make  order  for  the  payment  of  the 

Authority.  coits  of  all  inquiries  or  proceedings  directed  by  him  in  pursuance  of 

£f^'o'  «  The  Local  Gfovemment  Act,  1858,"  the  Sanitary  Acts,  1866.  1868, 

order  p^ments.  ^^®  Sewage  Utilization  Acts,  1865,  1867,  or  any  of  such  acts,  and  as 

to  the  parties  by  whom  or  the  rates  out  of  which  such  costs  shall  be  borne 

and  such  orders  may  be  enforced  in  the  same  way  as  orders  for  costs 

of  appeals  under  the  eighty-first  section  of  **  The  Local  Government 

Act,  1858." 

Deflrition  of  10.  '*  Expenses"  for  the  purposes  of  this  act  shall  include  all  sums 

expense!.  payable  by  or  by  the  order  of  the  Secretary  of  State,  a  or  the  person 

appointed  by  him,  on  the  occasion  of  a  default  being  made  by  any 

local  authority  in  the  performance  of  its  duties  in  relation  to  sanitary 

matters. 
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AN  ACT   TO   AMEND   THE    LAWS    RELATING   TO    THF 

BURIAL  OF  THE  DEAD  IN  IRELAND. 

19  &  20  Vic,  Cap.  9&. 

[29/A  yufyf  1856.] 

1.  This  act  may  be  cited  as  **  The  Burial  Grounds  (Ireland)  Act, 

jg-5 »»  ^  \  J       ^  Short  title. 

2.  In  this  act  the  following  words  and  expressions  shall  have  the  interpret-itloa 
several  meanings  hereby  assigned  to  them,  unless  there  be  something  in  of  toraia. 

the  subject  or  context  repugnant  to  such  construction — that  is  to  say, 
"  Lord  Lieutenant"  a  shall  mean  the  Lord  Lieutenant  of  Ireland  or 
other  Chief  Governor  or  Governors  thereof ;  '*  Council"  shall  mean  her 
Majes^s  Privy  Council  a  in  Ireland  ;  * '  Borough"  shall  mean  any  borough 
or  town  corporate  in  Ireland,  or  any  town  in  which  a  board  of  muni- 
cipal commissioners  shall  have  been  elected  under  the  provisions  of  an 
act  of  the  third  and  fourth  years  of  her  present  Majesty,  chapter 
one  hundred  and  eight,  or  in  which  town  commissioners  shall 
have  been  appointed  under  the  provisions  of  an  act  of  the  ninth  year  of 
King  George  the  Fourth,  chapter  eighty-two,  or  an  act  of  the  seven- 
teenth and  eighteenth  years  of  her  present  Majesty,  chapter  one  hundred 
and  three,  or  any  act  amending  the  same ;  *'  Town  Council"  shall  mean 
the  town  council  of  the  borough,  or  where  there  is  no  town  council,  the 
board  of  municipal  commissioners,  or  the  town  commissioners  acting  for 
the  borough  or  town ;  "the  Borough  Fund"  shall  be  held  to  include 
"  the  Town  Fund ;"  **  Parish"  sSill  extend  to  any  extra-parochial 
precinct  or  place  ;  "  Ratepayers"  shall  mean  the  persons  for  the  time 
being  assessed  to  and  paying  rates,  or  liable  to  be  rated  under  the 
provisions  of  this  act ;  "  Town  Clerk"  shall  mean  the  town  clerk  of  the 
borough,  or,  where  there  is  no  town  clerk,  the  clerk  of  the  board  of 
municipal  commissioners,  or  of  the  town  commissioners  acting  for  the 
borough  or  town. 

3.  In  the  execution  of  this  act  in  poor  law  unions,  or  any  portion  Burial  Bo«rdi 
thereof  not  within  the  limits  or  boundaries  of  any  borough  as  denned  by  *®  **"y  this  act 
this  act,  "  Burial  Board"  shall  be  held  to  signify  the  board  of  guardians  '°^^  «««»ttoii. 
for  the  relief  of  the  poor  within  any  such  poor  law  union  or  portion 

thereof,  and  the  manner  of  holding  and  transacting  business  at  meetings 
of  such  burial  boards  shall  be  similar  to  the  manner  in  use  in  respect  of 
the  relief  of  the  poor ;  and  within  the  limits  or  boundaries  of  any 
borough,  the  town  council  of  the  borough  shall  be  held  to  be  the  burial 
board  of  such  borough. 

4.  The  board  of  guardians  for  the  relief  of  the  poor  shall,  in  carrying  g^  -^  #  q 
into  execution  the  provisions  of  this  act,  be  subject  to  the  direction  and  di^ibe'* 
control  of  the  commissioners  3  appointed  for  administering  the  law  for  sub^jeet  to  Poor 
the  relief  of  the  poor  in  Ireland,  La^  Comxala- 

5.  In  case  it  shall  appear  to  the  Lord  Lieutenant  in  Council,  upon  on^preaanta- 
representation  duly  made  to  him,  that  for  the  protection  of  the  public  tion  duly  made* 
heiadth  the  opening  of  any  new  burial  ground  in  any  city  or  town  or  to  him,  Lord 
within  any  other  limits  in  Ireland,  save  with  the  approval  of  the  Lord  Lloutoaant  In 
Lieutenant,  b  should  be  prohibited,  or  that  burials  in  any  city  or  town  or  res^i^n'tbe 
within  any  other  limits,  or  in  any  burial  grounds  or  places  of  burial,  opening  of  new 

barial  gronnda, 
and  order  dia- 
a  The  Powon  of  the  Lord  Lieutenant  and  Privy  CouncU  have  been  tranaferred  continuance  of 
to  the  Local  QoTemment  (Ireland)  Board  by  36  and  Z6  Vict.,  c.  69,  and  37  A  88  burials  in 
Vic.,  a  98.  specified  plaeesi 

6  Now  Local  Government  Board.    85  &  86  7ict,  c.  69. 
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should  be  wholly  discontinued,  or  should  be  discontinued  subject  to  any 
exception  or  qualification,  it  shall  be  lawful  fur  the  Lord  Lieutenant, a  l^ 
and  with  the  advice  of  her  Majesty's  Privy  Council  in  Irdand,  to  order 
that  no  new  burial  ground  shall  be  opened  in  any  city  or  town,  or  within 
such  limits,  without  such  previous  approval,  or  (as  the  case  may  require) 
that  after  a  time  mentioned  in  the  order  burials  in  such  ciiy  or  town  or 
within  such  limits,  or  in  such  burial  grounds  or  places  of  burial,  shall  be 
discontinued  wholly,  or  sul)ject  to  any  exceptions  or  qualifications 
mentioned  in  such  orders,  and  so  from  time  to  time  as  circumstances 
may  require :  provided  always,  that  notice  of  such  representation, 
and  of  the  time  when  it  shall  please  the  Lord  Lieutenant  a  to  order  the 
same  to  be  taken  into  consideration  by  the  Privy  Council,  shall  be 
published  in  the  Dublin  Gazette^  and  shall  be  afhxed  on  the  doors  of 
the  churches  or  chapels  of  or  on  some  other  conspicuous  places  within 
the  paiishes  affected  by  such  representation,  one  month  before  such 
representation  is  so  considered. 

6.  It  shall  be  lawful  for  the  Lord  Lieutenants  by  and  with  the  advice 
of  the  Privy  Council,  a  to  postpone  the  time  appointed  by  any  order  in 
Council  for  the  discontinuance  of  burials,  or  otherwise  to  vary  any  order 
in  Council  made  under  this  act  (whether  the  time  thereby  appointed  for 
the  discontinuance  of  burials  thereunder  or  other  operation  of  such 
order  shall  or  shall  not  have  arrived)  as  to  the  Lord  Lieutenants  in 
Council  shall  seem  fit  ;  and  every  order  of  tlie  Lord  Lieutenant  a  in 
Council  made  for  varying  any  order  previously  made  under  this  act  shall 
be  deemed  valid  and  effectual  in  law. 

7.  No  such  order  in  Council  as  aforesaid  shall  be  deemed  to  extend 
to  any  burial  ground  of  the  people  called  Quakers,  used  solely  for  the 
burial  of  the  bodies  of  such  people,  unless  the  same  shall  be  expressly 
mentioned  in  such  order  ;  and  nothing  in  this  act  shall  prevent  the 
burial  in  any  such  burial  ground  in  which  for  the  time  being  interment 
is  not  required  to  be  discontinued  of  the  bodies  of  such  people. 

.8.  [Exempts  Peter-street  and  Merrion-row  (Dublin)  burial  grounds.] 

9.  If  any  person  after  the  time  mentioned  in  any  order  in  Council 
under  this  act  for  the  discontinuance  of  burials  shall  knowingly  and 
wilfully  bury  any  body,  or  in  anywise  act  or  assist  in  the  burial  of  any 
body,  in  or  under  any  church,  chapel,  churchyard,  burial  ground  or 
place  of  burial,  or  elsewhere,  as  the  case  may  be,  within  the  limits  in 
which  burials  have  by  such  order  been  ordered  to  be  discontinued,  in 
violation  of  the  provisions  of  any  such  order,  every  person  so  offending 
shall,  upon  summary  conviction  thereof,  forfeit  a  sum  not  exceeding  ten 
pounds. 

10.  Provided  always,  that,  notwithstanding  any  such  order  in  Council, 
where,  by  virtue  of  any  faculty  legally  granted,  or  by  usage  or  other- 
wise, there  is  at  the  time  of  the  passing  of  this  act  any  usage  or  right 
of  interment  in  or  under  any  church  or  chapel  affected  bv  such  order, 
or  in  any  vault  of  any  such  church  or  chapel,  or  of  any  churchyard  or 
burial  ground  affected  by  such  order,  and  where  any  exclusive  right  of 
interment  in  any  such  burial  ground  has  been  purchased  or  acquired 
before  the  passing  of  this  act,  it  shall  be  lawful  for  the  Lord  Lieutenants 
from  time  to  time,  on  application  being  made  to  him,  and  on  being 
satisfied  that  the  exercise  of  such  ri^^ht  shall  not  be  injurious  to  health, 
to  gjant  a  licence  for  the  exercise  of  such  right,  during  such  time  and 
subject  to  such  conditions  and  restrictions  as  the  Lord  Lieutenants  may 
think  fit ;  but  such  licence  shall  not  prejudice  or  in  anywise  affect  thie 
authority  of  ihe  ordinary  or  of  any  other  person  who  if  this  act  had 
not  been  passed  might  have  prohibited  or  controlled  interment  under 
such  right,  nor  dispense  with  any  consent  which  would  have  been 
required  under  such  right,  nor  otherwise  give  to  such  right  any  greater 
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force  or  effect  than  the  same  would  have  had  if  this  act  had  not  been 
passed. 

1 1.  Wliere  by  any  such  order  in  Council  it  is  ordered  that  no  new  New  burial 
burial  ground  shall  be  opene<l  in  any  cily  or  town  or  wilhin  any  limits  SI'^^  "^*  *}***  *® 
in  such  order  mentioned,  without  the  previous  approval  of  the  Lord  traiy  to-order ' 
Lieutenant,  a  no  new  burial   ground  or  cemetery  (parochial   or   non- in  Couacil. 
parochial)  shall  be  provided  and  used  in  such  cily  or  town  or  within 

such  limits  without  such  previous  approval. 

12.  Where  by  usage  or  otherwise  any  grave,  vault,  or  place  of  inter-  No  corpse  to  be 
roent  in  any  burial  ground  or  cemetery  has  been  the  burying  place  of  pj-^vate^^are 
and  used  as  such  by  any  family,  no  corpse  of  any  person  not  having  without  con- 
been  a  member  of  such  family  shall  be  buried  in  such  grave,  vault,  or  »ent. 

place  of  interment  without  the  consent  in  writing  of  some  immediate 
relative  of  the  member  of  such  family  last  interred  therein  ;  and  if  any 
person  shall  knowingly  act  or  assist  in  any  burial  contrary  to  the  provi- 
sions of  this  clause,  every  such  person  shall  be  liable,  on  summary  con- 
viction before  any  two  justices  of  the  peace  at  petty  sessions,  to  a 
penalty  not  exceeding  ten  pounds  ;  and  upon  any  complaint  made  under 
this  clause  it  shall  be  lawful  for  the  justices  at  petty  sessions  to  make 
such  order  for  the  exhumation  and  re-interment  of  such  corpse  so  buried 
as  to  such  justices  shall  seem  fit. 

13.  No  animal  of  any  description  shall  be  allowed  to  graze  or  to  be  No  animal  to  be 
within  the  limits  of  any  burial  ground  having  a  suthcient  fence  ;  and  it  fn  buria/Di^ccaT 
shall  be  lawful  to  any  two  justices  ol  the  peace  at  petty  sessions  to 

order  the  owners  of  any  animal  or  animals  so  found  within  such  burial 
ground  to  pay  as  a  fme  a  sum  not  exceeding  two  shillings  and  not  less 
than  one  shilling  for  each  animal  so  found  as  aforesaid,  and  to  levy  and 
dispose  of  said  fine  in  the  same  manner  as  fines  for  trespass  of  cattle 
are  now  levied  and  disposed  of  under  the  provisions  of  the  law  at  pre- 
sent in  force  in  Ireland, 

14.  Although  no  burial  ground  has  been  closed  by  order  in  Council,  dt  Upon  requisition 
the  clerk  of  the  union  in  which  any  city,  town,  or  place  is  situate,  not  or  raeniUcra  of 
being   within  the  limits  of  a  borough,   and   the   town   clerk  of   any  burial  board, 
borough,  shall,  upon  the  requisition  in  writing  of  ten  or  more  persons  meeting  of  board 
assessed  for  the  relief  of  the  poor  in  such  city,  town,  or  place,  or  liable  f^  Jieternllne'* 
to  the  payment  of  borough  rate  in  such  borough  respectively,  or  upon  whetlier  burial 
the  requisition  in  writing  of  any  two  or  more  members  of  the  burial  gronnd  shall  be 
board  of  such  union  or  borough  respectively,  convene  a  special  meeting  provided. 

of  the  burial  board  of  such  union  or  borough,  for  determining  whether 
a  burial  ground  shall  be  provided  under  this  act  for  sicn  cily,  town,  or 
place,  or  for  such  borough  respectively  ;  and  if  a  majority  of  such 
meeting  shall  resolve  that  a  burial  ground  shall  be  provided  under  this 
act  for  such  city,  town,  or  place,  or  b.irough  respectively,  such  new 
burial  ground  shall  be  provided  in  the  same  manner  as  if  an  old  burial 
ground  had  been  closed  by  order  in  Council. 

15.  Whenever  any  burial  ground  shall  have  been  closed  in  any  city,  When  burial 
own,  or  place,  or  in  any  borough  respectively,  by  order  in  Council,  the  ^'^""'i'^u  * o-^i 
burial  board  may,  if  it  shall  seem  necessary  or  expedient,  forthwith  fn**Conncil 
proceed  to  provide  a  suitable  and  convenient  burial  ground  for  such  city,  board  t » pro- 
town,  or  place,  or  borough  respectively,  and  to  make  arrangements  for  vl  'e  suitable 
facilitating  interments  therein,  under  the  provisions  of  this  act.  &c '**  grounds, 

16.  Any  burial  ground  may  be  provided  under  this  act,  either  wilhin  consent  of 

or  without  the  limits  of  the  city  or  town  or  borough  for  which  the  same  owners  of  honiet 
is  provided,  and  in  case  any  burial  ground  to  be  so  provided  for  any  *"  "*''!i^'*^h^r« 
city,  town,  or  borough  shall    be  situate  without    the  limits  of  such  Seccsiaryr  * 
city,  town,  or  borough,  the  same  shall,  for  the  purposes  of  this  act,  be 
considered  as  if  the  same  was  within  such  limits  ;  but  no  ground  not 
already  used  as  or  appropriated  for  a  cemetery  shall  be  appropriated  as 
a  burial  ground,  or  as  an  addition  to  a  burial  ground,  under  this  act, 

a  Local  Government  Board,  vilt  36  &  86  Vict,  0.  69. 
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nearer  than  one  hundred  yards  to  any  dwelling-house,  without  the  consent 
in  writing  of  the  owner,  lessee,  and  occupier  of  such  dwelling-house. 

17.  Yov  the  providing  such  burial  ground,  it  shall  be  lawful  for  the 
burial  board  to  contract  fur  and  purchase  or  take  any  lands  and  buildings 
thereon,  for  the  purpose  of  forming  a  burial  ground,  or  for  making 
additions  to  any  burial  ground  to  be  formed  or  purchased  under  this  act, 
as  such  board  may  think  fit,  or  to  purchase  from  any  company  or  persons 
entitled  thereto  any  cemetery  or  cemeteries,  or  part  or  parts  thereof, 
subject  to  the  rights  in  vaults  and  graves  and  other  subsisting  rights 
which  may  have  been  previously  granted  therein  :  provided  always,  that 
it  shall  be  lawful  for  such  board,  in  lieu  of  providing  any  such  burial 
ground,  to  contract  with  any  such  company  or  persons  entitled  as 
aforesaid  for  the  interment  in  such  cemetery  or  cemeteries,  and  either 
in  any  allotted  part  of  such  cemetery  or  cemeteries,  or  otherwise,  and 
upon  such  terms  as  the  burial  board  may  think  fit,  of  the  bodies  of 
persons  who  would  have  had  rights  of  interment  in  the  burial  grounds 
of  such  parish  or  place. 

18.  TheLands  Clauses  Consolidation  Act,  1845, a  except  the  provisions 
of  that  act  "  with  respect  to  the  provisions  to  be  made  for  affording 
access  to  the  special  act  by  all  parties  interested,"  and  "  with  respect  to 
the  purchase  and  taking  of  lands  otherwise  than  by  agreement,"  shall  be 
incorporated  with  this  act ;  and  for  the  purposes  of  this  act  the  expression 
**  the  promoters  of  the  undertaking,"  wherever  used  in  the  said  act, 
shall  mean  any  burial  buard  under  this  act  :  provided  always,  that  the 
provisions  in  the  said  act  **  with  respect  to  lands  acquired  by  the 
promoters  of  the  undertaking  under  the  provisions  of  this  or  the  special 
act,  or  any  act  incorporated  therewith,  but  which  shall  not  be  required 
for  the  purposes  thereof,"  shall  be  held  to  apply  only  to  such  lands  in 
which  no  burial  shall  have  taken  place,  and  such  provisions  shall  not  be 
restricted  in  operation  to  any  fixed  period  after  the  purchase  of  such 
lands. 

19.  Where  any  burial  ground  shall  be  closed  under  the  provisions  of 
this  act,  and  a  new  burial  ground  provided  in  place  thereof  the  whole 
burthen  upon  and  liabilities  attaching  to  the  burial  ground  so  closed 
shall  be  transferred  to  and  become  burthens  upon  the  burial  ground 
provided  in  place  thereof,  and  the  revenues  of  the  new  burial  ground 
shall  be  liable  for  the  same  in  like  manner  as  the  revenues  of  the  burial 
ground  so  closed  were  liable. 

20.  The  general  management,  regulation,  and  control  of  the  burial 
grounds  provided  under  this  act  shall,  subject  to  the  provisions  of  this 
act,  and  the  regulations  to  be  made  thereunder,  be  vested  in  and  exercised 
by  the  respective  burial  boards  providing  the  same  :  provided  always 
that  any  question  which  shall  arise  touching  the  fitness  of  any  monu- 
mental inscription  placed  or  proposed  to  be  placed  in  any  part  or  portion 
of  such  grounds  shall  be  determined  by  the  proper  ministers  of  the 
religious  denomination  to  which  such  part  or  portion  shall  have  been 
allotted  :  provided  also,  that  at  the  burials  of  the  bodies  of  members  of 
the  United  Church  of  England  and  Ireland^  or  of  the  Roman  Catholic 
Church,  or  of  any  other  religious  denomination,  burial  service  according 
to  the  respective  rites  of  such  church  or  denomination  may  be  performed 
or  celebrated  by  the  proper  ministers  of  such  church  or  denomination. 

21.  Any  burial  board,  under  such  restrictions  and  conditions  as  they 
think  proper,  may  sell  the  exclusive  right  of  burial,  either  in  perpetuity 
or  for  a  limited  period,  in  such  parts  of  any  burial  ground  provided  by 
such  board  as  may  be  appropriated  to  that  purpose,  and  also  the  right 
of  constnicting  any  chapel,  vault,  or  place  of  burial,  with  the  exclusive 
right  of  burial  therein,  in  perpetuity  or  for  a  limited  period,  and  also  the 
right  of  erecting  and  placing  any  monument,  gravestone,  tablet,  or 
monumental  inscription  in  such  burial  ground,  subject  to  the  provisioDi 


ff  8  and  9  Vict.,  c.  If. 


19  and  20  Vict,  c  98.  447 

hereinbefore  contained  :   provided  always,  that  such  exclusive  rights 
shall  not  extend  in  all  to  a  space  of  one  half  of  such  burial  ground. 

22.  Any  burial  board  may  make  such  arrangements  as  they  may  from  Boards  maj 
time  to  time  think  fit  for  regulating  and  facilitating  the  conveyance  of  ™*^'*"'"8*" 
the  bodies  of  the  dead  from  the  place  of  death  to  any  burial  ground  ScUiUt?ng  th« 
which  shall  be  provided  under  this  act,  subject  to  the  provisions  of  this  conveyance  of 
act  and  the  regulations  to  be   made  thereunder  ;  and  it  shall  be  lawful  bodies  to  burUl 
for  any  of  the  aforesaid  cemetery  companies  from  whom  the  burial  srounda. 
board  shall  have  made  any  such  purchase,  or  with  whom  the  burial  board 
shall  have  made  any  such  contract  as  hereinbefore  provided,  to  under- 
take any  such  arrangement,  and  to  carry  the  same  into  effect,  subject  to 
the  provisions  and  regulations  aforesaid. 

23.  It  shall  be  lawful  for  any  burial  board,  subject  to  the  provisions  Places  may  be 
of  this  act  and  the  regulations  to  be  made  thereunder,  to  hire,  take,  or  pr"Vlded  for 
lease,  or  otherwise  to  provide  fit  and  proper  places  in  which  bodies  may  b^JJ^g  ^nSl 
be  received  and  taken  care  of  previously  to   interment,  and  to  make  luterment. 
arrangements  for  the  reception  and  care  of  the  bodies  to  be  deposited 

therein  ;  and  for  providing  such  places  such  boards  may  exercise  all  the 
powers  vested  in  them  under  this  act  for  providing  burial  grounds. 

24.  It  shall  be  lawful  for  the  a  Lord  Lieutenant  in  Council  from  time  •^^o^nS^Sky'* 
to  time  to  make  such  rules  and  regulations  in  relation  to  the  burial  makere(ialatira« 
grounds  and  places  of  reception  of  bodies  previous  to  interment  which  as  to  burial 
may  be  provided  under  this  act  as  may  seem  proper  for  the  protection  grounds,  &c. 

of  the  public  health  and  the  maintenance  of  public  decency,  and  for  the 
proper  registry  of  interments,  and  to  provide  for  the  imposition  and  re- 
covery of  penalties  not  exceeding  ten  pounds  for  each  offence  for  the 
breach  or  non-observance  of  such  regulations  ;  and  the  burial  boards, 
and  all  other  persons  having  the  care  of  such  burial  grounds  and  places 
for  the  reception  of  bodies,  shall  conform  to  and  obey  such  regulations. 

25.  No  funeral  procession,  or  carriage  in  such  procession,  and  no  foot  Exemptton  of 
passenger  shall,  while  going  to  or  returning  from  the  place  of  interment  t^u.*'  '"^^ 
on  the  occasion  of  any  interment,  be  liable  to  any  toll  or  pontage. 

26.  It  shall  be  lawful  for  any  burial  board  to  enclose,  lay  out,  and  gon^d  may  lay 
embellish  any  burial  ground  provided  by  such  board,  in  such  manner  as  out  and  embel- 
may  be  fitting  or  proper  :  Provided  always,  that  in  all  cases  in  which  a  list*  burial 
burial  board  shall  provide  a  new  burial  ground  under  this  act  it  shall  «'»'"»<*• 

be  lawful  for  such  burial  board,  with  the  sanction  of  the  a  Lord  Lieute- 
nant, to  divide  such  new  burial  ground  or  some  part  thereof  into  certain 
parts  and  proportions,  to  be  allotted  in  such  manner  as  to  the  ^Lord 
Lieutenant  shall  seem  fit,  for  the  burial  of  the  members  of  any  particular 
religious  denomination  ;  and  each  such  allotment  shall,  as  the  case  may 
require,  be  consecrated  according  to  the  riles  and  by  the  proper 
ministers  of  the  respective  religious  denominations  for  which  each  such 
allotment  is  so  set  apart. 

27.  Every  burial  board  under  this  act  shall,  subject  to  the  approval  of  Board  to  fix 
the  a  Lord  Lieutenant,  fix  and  receive  such  fees  and  payments  in  respect  {JJ^IIJJJJlt^^m 
of  interments  in  any  burial  ground  provided  by  such  board  as  they  shall  burial  groundf. 
think  fit,  and  from  lime  to  time  revise  and  allersuch  fees  and  payments  ; 

and  a  table  showing  such  fees  and  payments  shall  be  printed  and 
published,  and  shall  be  affixed  and  at  all  times  continued  on  some 
conspicuous  part  of  such  burial  ground. 

28.  Minutes  of  all  proceedings  of  the  burial  board  under  this  act.  Minutes  of 
with  the  names  of  the  members  who  attend  each  meeting,  shall  be  kept;  S^^^^S  *' 
and  the  burial  board  shall  provide  and  keep  books  in  which  shall  be  entered  in  a 
entered  true  and  regular  accounts  of  all  sums  of  money  received  and  book. 

.  paid  for  or  on  account  of  the  purposes  of  this  act,  and  of  all  liabilities 
incurred  by  them  for  such  purposes,  and  of  the  several  purposes  for 
which  such  sums  of  money  are  paid  and  such  liabilities  incurred  ;  and 
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all  such  books  shall  at  all  reasonable  times  be  open  to  the  examina- 
tion of  every  member  of  the  burial  board  and  ratepayer,  without  fee, 
and  they  may  take  copies  of  or  extracts  from  such  books,  or  any  part 
thereof,  without  paying  for  the  same. 

29.  The  burial  board  may  appoint  and  may  remove  at  pleasure  a 
clerk  and  such  other  ofiicers  and  servants  as  shall  be  necessary  for  the 
business  of  the  board  in  respect  of  or  for  the  purposes  of  their  burial 
ground,  and  may  appoint  reasonable  salaries,  wages,  and  allowances  tor 
such  clerk,  ofTicers,   and  servants  ;  and,   when  necessary,  may  hire  a 
sufficient  ofhce  for  transacting  the  business  of  such  burial  board  ;  and 
the  provisions  and  clauses  of  the  Commissioners'  Clauses  Act,    1847, 
with  respect  to  the  **  appointment   and  accountability  of  the  officers  of 
the   commissioners,"  shall,  so  far   as   the  same  are  not  varied  by  or 
inconsistent  with  the  provisions  of  this  act,   be  incorporated  therewith  ; 
and  the  commissioners  in  the  said  act  shall  signify  the  **  burial  board" 
under  this  act. 

30.  All  burijjls  within   any  burial  ground  provided  under  this  act 
shall  be  registered  in  a  register  book  to  be  provided  by  the  burial  board 

ground  provided  providing  such  ground,  and  kept  for  that  purpose  ;  and  such  register 
under  this  Act.  book  shall  be  so  kept  by  some  officer  appointed  by  the  said  board  to  do 
that  duty ;  and  in  such  register  book  shall  be  distinguished  in  what 
parts  of  the  burial  ground  the  several  bodies  (the  burials  of  which  are 
entered  in  such  register  book)  are  buried,  and  such  register  book,  or 
copies  or  extracts  thereof,  or  purporting  to  be  copies  or  extracts  thereof, 
shall  be  received  in  all  courts  as  evidence  of  the  burials  entered  therein. 

31.  The  commissioners  for  carrying  into  execution  an  act  of  the  four- 
teenth and  fifteenth  year  of  her  present  Majesty,  chapter  twenty-three, 
intituled  y4n  Act  to  Authorize  for  a  Further  Period  the  Advance  of  Money 
out  of  the  Conso.'idated  Fund  to  a  Limited  Amount^  for  carrying  on 
Public  If^orhs  and  Fisheries  and  Employment  of  the  Poor^  and  any  act 
or  acts  amending  the  same,  may  from  time  to  time,  if  they  shall  so  think 
fit,  make  to  the  burial  board  of  any  borough  or  place  for  the  purposes 
of  this  act  any  loan,  under  the  provisions  of  the  recited  act  or  the  several 
acts  therein  recited  or  referred  to,  upon  security  of  the  assessments  lor 
the  relief  of  the  poor  of  the  union,  or  the  borough  fund,  or  rates  in  this 
act  mentioned. 

Expenses  of  Act       ^2.  For  the  purpose  of  defraying  the  expenses  incurred  in  the  execu- 
a  separate  rate.  ^  ^^^^  °^  ^'"^  ^*^^»  ^'"  P^y^"S  ^"Y  nioney  borrowed  for  such  purpose,  or  any 
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interest  thereon,  the  guardians  of  every  union  who  shall  be  appointed  the 
burial  board  of  such  union  or  any  part  thereof,  under  the  provisions  of 
this  act.  shall  from  time  to  time  make  and  levy  such  rates  as  may  be 
necessary  on  every  occupier  of  rateable  hereditaments  in  or  arising  within 
such  union  or  any  part  thereof,  not  being  within  the  boundanes  or  limits 
of  any  borough  as  defined  by  this  act  ;  and  all  rates  so  made  under  this 
act  by  the  guardians  of  such  union  shall  be  applotted,  assessed,  and  levied 
on  such  union,  or  on  such  electoral  division  situate  in  such  union,  and 
wholly  or  partly  on  the  parishes  for  which  any  new  burial  ground  shall 
have  been  provided  under  this  act,  as  the  Poor  Law  Commissioners  for 
Ireland  shall  by  any  order  in  that  behalf  direct,  and  shall  be  applotted, 
assessed,  and  levied  as  if  the  sums  so  payable  were  sums  to  be  applotted, 
assessed,  and  levied  for  the  purpose  of  carrying  into  execution  the  laws 
for  the  relief  of  the  destitute  poor  in  Ireland ;  and  all  moneys  borrowed 
by  the  guardians  of  such  unions  for  the  purposes  of  this  act,  or  any 
interest  thereon,  shall  be  secuied  upon  the  rates  authorized  to  be  made 
by  the  guardians  of  such  union  by  this  act ;  and  any  money  required  to 
be  raised  in  any  borough  cr  town  in  which  a  board  of  municipal  com- 
missioners shall  have  been  elected,  as  hereinbefore  mentioned,  for 
defraying  such  expense,  or  paying  any  money  borrowed  under  this^act 
by  the  council  of  such  borougli,  or  the  municipal  commissioners  or  town 
commissioners  of  such  town,  or  any  interest  thereon,  by  means  of  a  rate 
levied  in  such  borough  or  town,  shall  be  raised  by  a  separate  rate  to  be 
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levied  within  such  borough  or  town ;  and  the  council  of  such  borough 
and  the  municipal  commissioners  of  such  town  shall  have  all  such  powers 
for  making  and  levying  such  rate  respectively,  and  all  provisions  shall 
be  appHcable  in  respect  thereof,  as  in  the  case  of  any  borough  rate  or 
improvement  rate  auihorized  to  be  made  therein  under  the  provisions  of 
the  respective  acts  of  Parliament  under  which  the  council  of  such 
borough  or  the  municipal  commissioners  of  such  town  are  constituted  : 
provided  always,  that  such  rates  shall  be  levied  wholly  or  partly  in  the 
parishes  within  such  bon)ugh  or  town  for  which  any  new  burial  ground 
shall  have  been  provided  under  this  act  as  the  Lord  Lieutenant  in 
Council  shall  by  any  order  in  that  behalf  direct ;  and  provided  also,  that 
when  the  amount  of  the  rates  to  be  assessed  by  the  council  of  such 
borough  or  the  municipal  commissioners  or  town  commissioners  of  such 
town  are  limited  by  law  to  a  certain  rateable  amount,  such  limitation 
shall  not  apply  or  extend  to  expenses  incurred  for  carrying  this  act  intp 
execution  ;  and  it  shall  be  lawful  for  the  council  of  such  borough  or  the 
municipal  commissioners  or  town  commissioners  of  such  town  to  charge 
the  expenses  under  this  act  in  addition  to  the  other  borough  or  town 
rates  respectively  ;  and  all  moneys  borrowed  by  the  said  council  or  the 
said  commissioners  under  this  act,  or  any  interest  thereon,  shall  be 
charged  upon  the  rates  authorized  to  be  levied  by  the  said  council  or 
commissioners  respectively  by  this  act. 

33.  It  shall  be  lawful  for  the  guardians  of  any  union  or  the  council  of  S?*"*!.*"'  " 
any  borough  to  appropriate  for  the  purposes  of  this  act  any  land  belonging  appropriate 
to  the  boArd  of  guardians  of  such  union  or  to  the  body  corporate  of  such  UncUforpor- 
borough  respectively,  or  vested  in  any  feoffees,  trustees,  or  others  for  ?o*^  of  Act. 
the  general  benefit  of  the  union  or  borough  respectively,  or  any  specific 

charity  :  provided  always,  that  when  any  land  so  appropriated  shall  be 
subject  to  any  charitable  use,  such  land  shall  be  taken  on  such  conditions 
only  as  the  Court  of  Chancery,  in  the  exercise  of  its  jurisdiction  over 
charitable  trusts,  shall  appoint  and  direct. 

34.  [Vests  a  cemetery  in  county  of  VVaterford  in  board  of  guardians.] 

35.  The  provisions  of   *'The  Cemeteries  Clauses  Act,   1847,"  with  Certain  pro- 
respect  to  the  protection  of  the  cemetery,  shall  be  incorporated  with  Tl'vi" l**' ^fis"* 
this  act,  and  be  applicable  to  any  burial  ground  provided  under  this  act ;  incorporated  ' 
and  the  words    '*the  company"    in    "The  Cemeteries  Clauses  Act,  with  this  Aet^ 
1847,"  shall  signify  the  **  burial  board"  under  this  act :  provided  always 

that  every  penalty  imposed  under  and  by  virtue  ot  this  act  shall  be 
enforced,  recovered,  and  appropriated  under  the  provisions  of  the 
**  Petty  Sessions  (Ireland)  Act,  1851,"  except  when  the  act  or  offence 
in  respect  of  which  such  penalty  shall  have  been  incurred  shall  have  been 
committed  within  the  jurisdiction  of  the  justices  of  the  police  district  of 
Dublin  metropolis,  in  which  case  such  penalty  shall  be  enforced  and 
recovered  under  the  provisions  of  the  acts  relating  to  such  police  dis- 
tricts. 

36.  Every  burial  board  under  this  act  may,  with  the  consent  of  the  may  burrow  * 

Lord  Lieutenant,  a  borrow  any  sum  of  money  not  exceeding  such  sum  money  for  l«yinf 

as  the  Lord  Lieutenant  may  sanction  and  appoint,  required  for  providing,  out  burial 

layinc;  out,  and  embellishing  any  burial  ground  under  this  act,  or  any  ?[?""!:*  5S*  i?* 

■'     0        »  ,  1  »i:    r  *  *  »  .-I     charge  same  on 

such  purposes,  and  may  charge  the  future  assessments  or  rates  respectively  i^tes  to  be  levied 

under  this  act  with  the  payment  of  such  money,  and  interest  thereon,  ander  this  Act. 

not  exceeding  six  per  cent. ;  provided  that  there  shall  be  paid  in  every 

year,  in  addition  to  the  interest  of  the  money  borrowed  and  unpaid,  not 

less  than  one-twentieth  of  the  principal  r.um  borrowed,  until  the  whole 

is  discharged. 

37.  Any  burial  board  acting  under  this  act  may,  if  they  think  fit,  Money  may  be 
borrow  money  in  order  to  pay  off  and  discharge  any  security  or  securities,  ^"^JJJ^^tiS^' 
and  secure  the  repayment  of  the  money  so  borrowed  and  the  interest 

to  be  paid  thereon,  in  like  manner  as  other  moneys  authorized  to  be 
borrowed  by  such  burial  board  under  this  act. 

• 
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3S.  No  land  already  or  hereafter  to  be  purchased  or  acquired  under 
the  provisions  of  this  act,  for  the  purpose  of  a  burial  ground  (with  or 
without  any  building  erected  or  to  be  erected  thereon),  shall,  while  used 
for  such  purposes,  be  .issessed  to  any  county,  parochial,  or  other  local 
rates  at  a  higher  value  or  more  improved  rent  than  the  value  or  rent  at 
which  the  same  was  assessed  at  the  time  of  such  purchase  or  acquisition. 

39.  It  shall  be  lawful  for  any  burial  board,  with  the  sanction  of  the 
Lord  Lieutenant, a  and  subject  to  regulations  approved  of  by  him,  to  let 
any  land  purchased  by  and  invested  in  them  under  this  act,  and  which 
has  not  been  consecrated,  and  in  which  no  body  has  been  at  any  time 
interred,  and  which  is  not  for  the  time  being  required  for  the  purposes 
of  a  burial  ground,  in  such  manner  and  on  such  terms  as  such  board  nay 
see  fit,  but  so,  nevertheless,  that  power  shall  be  reserved  to  such  board 
to  resume  any  such  land  which  may  be  required  for  the  purposes  afore- 
said upon  giving  six  months  notice. 

4a  In  every  case  in  which  any  order  in  council  has  been  or  shall 
hereafter  be  issued  for  the  discontinuance  of  burials  in  any  churchyard 
or  burial  ground,  the  burial  board  shall  maintain  such  churchyard  or 
burial  ground  in  decent  order,  and  also  do  the  necessary  repair  of  the 
walls  and  other  fences  thereof;  and  the  costs  and  expenses  shall  be 
repaid  out  of  the  rates  by  this  act  authorised,  unless  there  shall  be  some 
other  fund  legally  chargeable  with  costs  and  expenses. 

41.  [Applies  only  to  Limerick  Cemetery.] 

42.  The  provisions  of  this  act  shall  not  apply  to  any  private  and  ex- 
clusive family  mausoleum  or  burial  place  not  being  within  the  limits  of 
any  public  burial  ground. 
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BURIAL  GROUNDS  ACT,  1871. 

34  and  85  Vict.,  Cap.  33. 

An  Act  to  explain  and  amend  the  Burial  Acts. 

[29M  June,  1871.] 

1.  Where  the  approval  of  one  of  her  Majesty's  Principal  Secretariei 
of  State  to  the  appointment  of  a  burial  board  by  a  vestry  or  meeting 
in  the  nature  of  a  vestry  is  required  under  the  burial  acts,  such  vestry 
or  meeting  in  the  nature  of  a  vestry  shall  not,  after  the  passing  of  this 
act,  appoint  such  board  until  a  resolution  of  such  vestry  or  meeting, 
declaring  the  expediency  of  such  appointment,  has  been  passed,  and 
notice  thereof  sent  to  one  of  her  Majesty's  Principal  Secretaries  of 
State, ^  and  the  same  has  been  approved  of  by  the  Secretary  of  Sute, 
and  approval  of  such  resolution  shall  be  deemed  to  be  approval  of  the 
appointment  of  the  board. 

The  Secretary  of  Slate  before  giving  such  approval  may  reqnira 
notice  of  such  resolution,  in  such  form  and  containing  such  particulars 
as  he  may  direct,  to  be  published  in  such  manner  as  he  may  think 
sufficient  for  giving  notice  thereof  to  all  persons  interested. 

Provided  that  where  the  approval  of  one  of  her  Majesty's  Principal 
Secretaries  of  State  has  been  given  before  the  passing  of  this  act  to 
the  appointment  of  any  burial  board,  that  approval  shall  be  valid 
whether  it  has  been  given  before  or  after  the  date  of  such  appoint- 
ment. 

2.  This  act  shall  be  construed  as  one  with  the  acts  mentioned  in  the 
schedule  to  this  act,  and  those  acts  and  this  act  may  be  cited  together 
as  the  Bunal  Acts,  1852  to  1871,  c  and  each  of  them  may  be  cited  as 
the  Burial  Act  of  tlie  year  it  which  it  was  passed. 

a  Local  Government  Board  acts  instead  of  Council, 
bin  Ireland  the  Local  Uovemmcnt  Board. 
<  Most  of  which  are  not  applicable  to  Ireland. 
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PROVISIONS  OF  "  THE  COMMISSIONERS  CLAUSES  ACT, 
1847,"  10  Fie,  c.  16,  which  are  incorporated  with  '*  The  Burial 
Grounds  (^Ireland)  Act,  1856." 


And  with  respect  to  the  appointment   and  accountability  of  the 
officers  of  the  Commissioners,  be  it  enacted  as  follows : 

Sec.  65.  The  Commissioncrsa  may  from  time  to  time  appoint  and  iSiSoow-f *to 
employ  a  ire.isarer,  clerk,  collector,  assessor,  and  all  such  other  officers  appoint  CI«rk 
to  aKsist  in  the  execution  of  this  and  the  special  acta  as  they  shall  «nd  other 
think  necessary  and  proper,  and  from  time  to  time  remove  anyof  i>uch  J|J*^"'Jw** 
officers,  and  appoint  others  in  the  room  of  such  as  shall  be  so  removed,  i?^ti^e'to 
or  as  may  die,  resign,  or  discontinue  their  i)ffices,  and  may,  out  of  the  time, 
moneys  to  be  raised  for  the  purposes  of  this  and  the  special  act,  pay 
such  salaries  and  allowances  to  the  said  officers  respectively  as  the 
commissioners^  shall  think  reasonable. 

6a  The  same  person  shall  not  be  appointed  to  the  office  both  of  and^rwIsS?^ 
clerk  and  treasurer;  and  if  any  person  being  the  clerk,  or  the  partner  not t«  be he?d  by 
of  such  clerk,  or  in  the  service  of  such  clerk  or  of  his  partner,  accept  the  same  penon. 
the  office  of  treasurer— or  if  any  person  being  the  treasurer,  or  the 
partner  of  such  treasurer  or  in  the  service  of  such  treasurer,  or  of  his 
partner,  accept  the  office  of  clerk — he  shall  forfeit  the  sum  of  one 
hundred  pounds  ;  and  any  person  may  sue  for  such  penalty  by  action 
of  debt  or  on  the   case  in  any   of  the  superior  courts,  and  shall  on 
recovery  thereof  be  entitled  to  full  costs  of  suit. 

67.  Every  officer  employed  by  the  commissioners  who  shall  exact  or  OfflceiptaUnf 
accept  on  account  of  anything  done  by  virtue  of  his  office,  or  in  relation  [j®*  <**^«^  ^^'ia 
to  the  matters  to  be  done  under  this  or  the  special  act,  any  fee  or  io«?his  offl^ 
reward  whatsoever,  other  than  the  salary  or  allowances  allowed  by  the  and  fon'elt  £60. 
commissioners,  or  who  shall  be  in  anywise  concerned  or  interested  in 

any  bargain  or  contract  made  by  the  commissioners,  shall  bo  incapable 
of  being  afterwards  employed  by  the  commissioners,  and  shall  forfeit 
the  sum  of  tifty  pounds ;  and  any  person  may  sue  for  such  penalty  by 
action  of  debt  or  on  the  case  in  any  of  the  superior  courts,  and  shall 
on  recovery  thereof  be  entitled  to  full  costs  of  suit. 

68.  Before  any  person,  whether  treasurer,  collector,  or  other  officer  Secarijf  tobe 
entrusted  by  the  commissioners  with  the  custody  or  control  of  moneys  Ja^S^  eutrutted 
by  virtue  of  his  office,  shall  enter  upon  such  office,  the  commissioners  with  money, 
shall  take  sufficient  security   from   him  for  the  faithful  execution 

thereof. 

69.  Every  collector  appointed  or  employed  by  the  commissioners  by  CoHactors  to  paj 
▼irtue  of  this  or  the  special  act  to  collect  any  rates  shall,  within  seven  ^thi™8ev«a 
days  after  he  shall  have  received  any  moneys  on  account  of  any  such  days  to  the 
rates,  pay  over  the  same  to  the  treasurer  of  the  commissioners  to  their  Treasurer, 
account ;  and  the  receipt  of  such  treasurer  for  the  moneys  so  paid  shall 

be  a  sufficient  di^charge  to  the  collector ;  and  every  such  collector 
shall,  in  such  time  and  in  such  manner  as  the  commissioners  direct, 
deliver  to  them  true  and  perfect  accounts  in  writing  under  his  hand 
of  all  moneys  received  by  him  and  of  all  moneys  paid  by  him  to  the 
said  treasurer  by  virtue  of  this  or  the  special  act,  and  also  a  list  of  the 
names  of  all  persons  who  have  neglected  or  refused  to  pay  any  rate  or 
money  owing  by  them,  with  a  statement  of  the  moneys  due  from  them 
respectively. 

a  The  words  "  Special  Act"*  are  defined  by  the  2nd  section  to  mean  "  any  Act  with 
which  this  Act  shali  be  incorporated. " 

dSee  see.  *I9  of  the  Burial  Grounds  Act,  according  to  which  the  term  "  Commis- 
sioners" used  in  this  Act  is  to  signify  **  BurUU  Board"  under  that  Act 
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parties  failing 
to  account 


Offlcen  to  70.  Every  collector  and  other  officer  appointed  or  employed  by  the 

**^^^'**'  commissioners  by  virtue  of  this  or  the  s]>ecial  act  shall,  from  time  to 

time  when  required  by  the  commissioners,  make  out  and  delirer  to 
them,  or  to  any  person  appointed  by  I  hem  for  that  purpose,  a  true  and 
perfect  account  in  \vriti11j2:,  under  his  hand,  of  all  moneys  received  by 
him  on  behalf  of  the  commissioners;  and  such  account  shall  state  how 
and  to  whom  and  for  what  purpose  such  moneys  have  been  disposed  of ; 
and  togetlicr  with  such  account  such  oiricer  shall  deliver  the  vouchers 
and  receipts  for  sucli  payments ;  and  every  such  officer  shall  pay  to 
the  commissioners,  or  to  any  person  appointed  by  them  to  receive  the 
same,  all  moneys  which  shall  appear  to  be  owing  from  him  upon  the 
balance  of  such  accounts. 
Sninniary  71 .  If  any  such  collector  or  other  officer  fail  to  render  such  accounts 

recoveiy  aealnst  as  aforesaid,  or  to  produce  and  deliver  up  all  the  vouchers  and 
"""*'"' '' "'""  receipts  relating  to  the  same  in  his  possession  or  power,  or  to  pay  the 
balance  thereof  when  thereunto  required,  or  if  for  live  days  after  being 
thereunto  required  he  fail  to  deliver  up  to  the  commissioners,  or  to  any 
person  appointed  by  them  to  receive  the  same,  all  papers  and  writings, 
proi)erty,  effects,  matters,  and  things,  in  his  possession  or  power, 
relating  to  the  execution  of  this  or  the  special  act,  or  any  act  incor- 
porated therewith,  or  belongin,;:  to  the  commissioners  then  on  com- 
plaint thereof  being  nuule  to  a  justice,  or  to  the  sheriffa,  such  justice 
or  sheriff  shall  sununon  such  officer  to  appear  before  two  or  moie 
justices,  or  before  such  sheriff,  according  as  the  summons  may  have 
been  issued  by  a  justice  or  by  the  sheriff,  at  a  time  and  place  to  be  set 
forth  in  such  summons,  to  answer  such  charge  ;  and  upon  the  appear- 
ance of  such  officer,  or  upon  proof  that  such  summons  was  personally 
served  upon  him,  or  left  at  his  last  kr.oM^i  place  of  abode,  .^uch  justices 
or  sheriff  may  hear  and  detcruiine'the  matter  in  a  summary  way,  and 
may  adjust  and  declare  the  balance  owing  by  such  officer;  and  if  it 
appear,  either  upon  confession  of  such  officer,  or  upon  evidence,  or 
upon  itisj)e«  tion  of  the  account,  that  any  moneys  of  the  commissioners 
are  in  the  hands  of  such  officer,  or  owing  by  him  to  the  commissioners, 
such  justices  or  sheriff  may  order  such  officer  to  pay  the  same,  and  if 
he  fail  to  pay  the  amount  it  shall  be  lawful  for  such  justices  or  sheriff 
to  grant  a  warrant  to  levy  the  same  by  distress,  or  by  poinding  and 
sale,  or  in  default  thereof  to  coniniit  the  offender  to  gaol,  there  to 
remain  without  bail  for  a  period  not  exceeding  three  months,  unless 
the  same  be  sooner  paid. 

72.  If  any  such  officer  summoned  as  aforesaid  refuse  to  make  out 
such  account  in  writing,  or  to  produce  and  deliver  to  the  justices  or 
sheriff  the  several  vouchers  and  receipts  relating  thereto,  or  to  deliver 

documenU,  drc,  up  any  books,  papers,  or  writings,  property,  effects,  matters,  or  things 
""^y  ^  in  his  possession  or  power  belonging  to  the  commissioners,  such 

pri'ftra.  justices  or  sheriff  may  commit  such  offender  to  gaol,  there  to  remain 

until  he  shall  have  delivered  up  all  the  vouchers  and  receipts  in  his 
possession  or  power  relating  to  such  accounts,  and  all  the  books, 
papers,  writings,  property,  effects,  matteis,  and  things,  in  his  posses- 
sion or  power,  belonging  to  the  commissioners. 

73.  Provided  always,  that  if  any  commissioner,  or  other  person  act- 
ing on  behalf  of  the  commissioners,  shall  make  oath  that  he  has  good 
reason  to  believe,  upon  grounds  to  be  stated  in  his  deposition,  and  that 
he  does  believe,  that  it  is  the  intention  of  any  such  ofGcer  as  aforesaid 
to  abscond,  the  justice  or  the  sheriff  before  whom  the  complaint  is 
made  may,  instead  of  issuing  his  summons,  issue  his  warrant  for 
bringing  such  officer  before  such  two  justices  as  afiresaid  if  the 
warrant  be  issued  by  a  justice,  or  before  such  sheriff  if  the  war- 
rant be  issued  by  him ;  but  no  person  executing  such  warrant  shall 
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a  The  Commissioners  Clauses  Act,  1847,  is  applicable  to  the  whole  of  th«  United 
KiuKilom. 
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keep  such  officer  in  custody  longer  than  twenty-four  hours  without 
bringing  him  before  some  justice  or  the  sheriff,  according  as  he  mav 
be  summoned  before  the  one  or  the  other ;  and  the  justice  or  sherifiT 
before  whom  such  officer  may  be  brought  may  either  discharge  such 
officer,  if  he  think  there  is  no  sufficient  ground  f»)r  his  detention,  or 
order  such  officer  to  be  detained  in  custody  so  as  to  be  brought  before 
two  justices  at  a  time  and  place  to  be  named  in  such  order,  unless 
such  officer  give  bail  to  the  satisfaction  of  such  justice  for  his  appear- 
ance before  such  justices  to  answer  the  complaint  of  the  commis- 
sioners. 

74.  No  such  proceeding  against  or  dealing  with  any  such  officer  as 
aforesaid  shall  deprive  the  commissioners  of  any  remedy  which  they  ^'*^^*?**^* 
might  otherwise  have  against  any  surety  of  such  officer.  SSt  to  d?Siirg'» 

■ore^Bs. 


THE  ADULTERATION  OF  ARTICLES  OF  FOOD  OK 

DRINK  ACT,  i860. 
An  Act  for  preventing  the  Adulteration  a  of  Articles  of  Food  or  DtiAk. 

[6th  August,  i860.] 

23  &  24  Victoria,  Cap.  84. 

Whereas  the  practice  of  adulterating  articles  of  food  and  drink  for 
sale,  in  fraud  of  her  Majesty's  subjects,  and  to  the  great  hurt  of  their 
health,  requires  to  be  repressed  by  more  effectual  laws  than  those  which 
are  now  in  force  for  that  purpose  :  Be  it  therefore  enacted  by  the  Queen's 
most  excellent  Majesty,  by  and  with  the  advice  and  consent  of  the  Lords 
Spiritual  and  Temporal,  and  Commons,  in  this  present  Parliament 
assembled,  and  by  the  authority  of  the  same,  as  follows  : — 

I.  Every  person  who  shall  sell  any  article  of  food  or  dhnk  with  which,  penalty  on 
to  the  knowledge  of  such  person,  any  ingredient  or  material  injurious  to  persons  seUinff 
the  health  of  persons  eating  or  drinking  such  article  has  been   mixed,  J?i2*k^'''w?  c 
and  every  person  who  shall  sell  as  pure  or  unadulterated  any  article  of  the  eiune  to  bo* 
food  or  drink  which  is  adulterated  or  not  pure,  shall  for  every  such  lijatioueto 
offence,  on  a  summary  conviction  of  the  same  before  two  justices  of  the  h»l:l». 
peace  at  Petty  Sessions  in  England^  and  in  Scotland  before  two  justices 
of  the  peace  in  Justice  of  the  Peace  Court,  or  before  the  sheriff"  substi- 
tute of  the  county,  or  before  justices  at  Petty  Sessions  or  a  divisional 
justice  in  Ireiandy  forfeit  and  pay  a  penalty  not  exceeding  five  pounds,^ 
together  with  such  costs  attending  such  conviction  as  to  the  said  jus-  as  to  rabseqniat 
tices  shall  seem  reasonable  ;  and  if  any  person  so  convicted  shall  atter-  offcnoes. 
wards  commit  the  like  offence,  it  shall  be  lawful  for  such  justices  to 
cause  such  offender's  name,  place  of  abode,  and  offence  to  be  published, 
at  the  expense  of  such  offender,   in  such  newspaper  or  in  such  other 
manner  as  to  such  justices  shall  seem  desirable. 

a  For  definition  of  adult*  ration  and  method  of  procedure  in  relation  to  the 
ADti-adalteratioii  acts,  see  chapter  on  adulteration,  page  300. 

b  Penalties  increased  by  later  Act,  see  page  467. 
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Power  to  appoint      2.  In  the  City  of  London  and  the  Liberties  thereof  the  Commissionen 
Analysts.  Qf  Sewers  of  the  City  of  London  and  the  Liberties  thereof,  and  in  all 

other  parts  of  the  metropolis  the  Vestries  and  District  Boards  acting  in 
execution  of  the  Act  for  the  better  Local  Managements  of  the  Metropolis, 
in  England  zxA  Trelafidx\\^  Court  of  Quarter  Sessions  of  every  County, 
and  the  Town  Council  of  every  Borough  having  a  separate  Court  of 
Quarter  Sessions,  and  in  Scotland  the  Commissioners  of  Supply  at  their 
ordinary  meetings  for  counties,  and  Town  Councils  within  their  several 
jurisdictions,  may,  from  time  to  time,  for  their  respective  city,  districts, 
counties,  or  boroughs,  appoint  and  remove  one  or  more  persons  possess- 
ing competentmedical, chemical, and  microscopical  knowledge  as  analysts 
of  all  articles  of  food  and  drink  purchased  within  the  said  city,  metro- 
politan districts,  counties,  or  borough,  and  may  pay  to  such  analysts 
such  salary  or  allowances  as  they  may  think  fit  ;  hut  such  appointments 
and  removals  shall  at  all  times  be  subject  in  Great  Britain  to  the  ap- 
proval of  one  of  her  Majesty's  principal  Secretaries  of  State,  and  in 
Ireland  to  that  of  the  Lord  Lieutenant. 
Protection  3'  C)n  the  hearing  by  the  justices  of  any  complaint  under  this  act  in 

afrainst  articles     any  district,  county,  or  borough  wherein  any  analyst  shall  h^ve  been 
Sri'^v'hJr*  appointed,  the  purchaser  shall  prove  to  the  satisfaction  of  such  justices 

tam^red°with     *^^^  ^^  seller  of  the  article  of  food  or  drink  alleged  to  be  adulterated, 
by  purchaser.       or  his  servants,  had  such  notice  of  the  intention  of  the  purchaser  to  have 
such  article  analysed,  and  also  such  opportunity  of  accompanying  the 
purchaser  to  an  analyst  appointed  by  this  act,  as  the  justices  shall  think 
reasonable,  in  order  to  secure  such  article  from  being  tampered  with  by 
the  purchaser,  b 
Power  to  Dor-       ^'  "^"^  purchaser  of  any  article  of  food  or  drink  in  any  district, 
chasers  of  articles  county,  city,  or  borough  where  there  is  any  analyst  appointed  under  this 
of  food  and  act  shall  be  entitled,  on  payment  to  the  analyst  of  a  sum  not  less  than 

drink  to  hare       two  shillings  and  sixpence,  nor  more  than  ten  shillings  and  sixpence,  to 
aoilysed.  \\am^  any  such  article  analysed  by  any  analyst  who  may  be  appointed  for 

such  district,  county,  city,  or  borough,  and  to  receive  from  such  analyst 
a  certificate  of  the  result   of  his  analysis,   specifying  whether  in  his 
opinion  such  article  is  adulterated,  and  also  whether  it  is  so  adulterated 
as  to  be  injurious  to  the  health  of  persons  eating  or  drinking  the  same  ; 
Certificate  of      and  such  certificate  duly  signed  by  such  analyst  shall,  in  the  absence  of 
aojUyst  made       any  evidence  to  the  contrary,  be  sufficient  evidence  before  the  justices 
evidence.  ^^  -^^  ^^^  court  of  justice  of  the  matters  therein  certified,  and  the  sum 

so  directed  to  be  paid  for  such  certificate  shall  be  deemed  part  of  the 
costs. 
Jo^w  to  S*  The  justices  before  whom  any  complaint  may  be  made  under  this 

artlcleToMood^*  ^^^  ™^y'  ^'^  ^^^^"^  discretion,  cause  any  article  of  food  or  driuk  to  be 
and  drink  examined  and  analysed  by  such  skilled  person  as  they  may  appoint  for 

analyicd.  that  purpose,  who  may  be  required  to  give  evidence  of  the  same  at  the 

hearing  of  the  case ;  and  the  expense  thereof,  and  of  such  examination 
and  analysis,  if  not  paid  by  the  complainant  or  party  complained  against, 
shall  be  deemed  part  of  the  expenses  of  executing  this  act ;  but  never- 
theless such  expense  may  be  ordered  by  such  justices  to  be  paid  by  the 
party  so  complaining  or  complained  against,  as  they  shall  thmk  proper. 
Appeal  to  6-  Any  person  who  has  been  convicted  of  any  offence  punishable  by 

<)naner  Sessions,  this  act  by  any  justices  may  appeal  to  the  next  General  or  Quarter  Ses- 
sions of  the  Peace  which  shaJl  be  held  for  the  city,  county,  town,  or 
place  wherein  such  judgment  or  conviction  shall  have  been  made  ;  or  in 
the  case  of  the  conviction  having  been  before  a  sheriff  substitute  in 
Scotland^  then  the  appeal  shall  be  to  the  sheriff  of  the  county  ;  pro- 
vided that  such  person  enter  into  a  recognizance  within  two  days  next 

a  Kow  the  Grand  Juries,  85  &  86  Vict,  c  74,  s.  5. 
b  This  section  is,  no  doubt,  virtually  superseded  by  85  Ik  8«  Vic,  c  74,  a.  8. 
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after  such  conviction,  with  two  sufficient  sureties,- conditioned  to  try 
such  appeal,  and  to  be  forthcoming  to  abide  the  judgment  and  determi- 
nation of  the  court  at  such  General  or  Quarter  Sessions,  or  sheriff,  and 
to  pay  such  costs  as  shall  be  by  ^uch  court  awarded ;  and  the  justices 
before  whom  such  conviction  shall  be  had  are  hereby  empowered  and 
required  to  take  such  recognizance ;  and  the  court  at  such  General  or 
Quarter  Sessions,  or  sheriff,  are  hereby  authorized  and  required  to  hear 
and  finally  determine  the  matter  of  every  such  appeal,  and  may  award 
such  costs  to  the  party  appealing  or  appealed  against  as  they  shall  think 
proper. 

7.  If  any  such  conviction  or  judgment  or  order  of  forfeiture  shall  ^^«r«  coii*1e- 
happen  to  be  made  within  six  days  before  any  General  or  Quarter  Ses-  day*  of  oSartw 
sions  of  the  Peace  shall  be  held  for  the  city,   county,   town,  or  place  Seasioua,  time 
wherein  such  conviction  shall  have  been  made,   the  person  who  shall  allowed  for 
think  himself  aggrieved  by  any  such  conviction  may,  on  entering  into  a  *PP®*^' 
recognizance  in  manner  and  for  the  purposes  before  directed,  be  at 

liberty  to  appeal  either  to  the  then  next  or  next  following  General  or 
Quarter  Sessions  of  the  Peace  which  shall  be  held  for  any  such  city, 
County,  town,  or  place  wherein  any  such  conviction  shall  have  been 
made,  on  giving  six  days'  notice  to  the  complainant  of  his  intention  to 
appeal. 

8.  Any  person  who  shall  have  been  convicted  by  any  justices  or  ^ftod"of^?i 
sheriff  substitute  of  any  offence  punishable  by  this  act,  in  respect  of  adulterated  '"' 
the  selling  of  any  article  of  food  or  drink  which  shall  have  been  manu-  patented  artfei* 
factured  according  to  any  process  patented  before  the  passing  of  this  ™*y  J*^®  *  ®*** 
act,  either  by  the  patentee  or  owner  of  the  patent,  or  by  any  person  jSJJion'Sf 
carrying  on  his  business  or  otherwise  claiming  under  him  during  the  saperlor  court 
continuance  of  such  patent,  may,   instead  of  appealing  to  the  General 

or  Quarter  Sessions  of  the  Peace  or  sheriff  of  the  county,  apply  in 
writing  within  five  days  after  such  conviction  to  the  justices  or  sheriff 
substitute,  to  state  and  sign  a  case  for  the  opinion  of  one  of  the  Superior 
Courts  of  Law  thereon,  in  like  manner  as  under  the  statute  of  the 
twentieth  and  twenty  first  years  of  her  Majesty,  chapter  forty- 
three,  he  might  have  applied  to  the  justices  to  state  and  sign  a  case, 
and  thereupon  all  such  proceedings  shall  take  place  upon  and  in  rela- 
tion to  such  application,  and  all  such  provisions  shall  be  applicable 
thereto  as  would  have  taken  place  upon  and  in  relation  thereto,  and 
been  applicable  thereto,  under  the  provisions  of  the  said  last-mentioned 
act ;  and  in  Scotland^  for  the  purposes  of  such  appeal,  the  justices  or 
sheriff  substitute  may  state  and  sign  a  case  for  the  opinion  of  the  Court 
of  Session,  in  like  manner  as  the  justices  in  England  and  Ireland  may 
for  the  opinion  of  the  Superior  Courts  of  I^w  under  the  said  act,  and 
the  Court  of  Session  shall  have  in  relation  thereto  the  like  powers  as 
the  Superior  Courts  have  under  the  said  act,  and  all  the  other  provisions 
of  the  said  act  shall  be  applicable  to  such  appeals. 

9.  In   Engiand  the  provisions  in  the  Nuisances  Removal  Act  for  Procedure  in 
Englafid^  1855,  as  to  procedure,  and  the  provisions  of  the  act  of  the  J^  ow^w  **>*■ 
eleventh  and  twellth  years  of  the  reign  of  her  present  Majesty,  intituled 

An  Act  to  facilitate  the  Performance  of  the  Duties  of  fustices  of  the 
Peace  and  of  Session  ivithin  England  and  Wales  with  respect  to  summary 
convictions  and  orders,  and  in  Scotland  the  ordinary  rules  regulating  the 
procedure  of  justices  of  the  peace,  so  far  as  the  same  are  respectively 
applicable,  shall  extend  and  apply  to  cases  arising  under  this  act  in 
England  or  Scotland  ;  and  all  moneys  arising  from  penalties  under  this  Application  of 
act  in  any  county,  city,  district,  or  borough  where  there  are  analysts  Moneys, 
appointed  under  this  act  shall,  when  paid  or  recovered,  be  paid  in 
England  and  Ireland  to  the  vestry,  district  board,  commissioners, 
county  treasurer,  or  town  council  for  such  county,  city,  district,  or 
borough  respectively,  to  be  applied  for  the  general  purposes  of  such 
vestry,  district  board,  commissioners,  countv,  city,  or  borough  respec- 
tively, and  to  the  collector  of  rogue  money  for  each  county  in  Scotland, 
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I*«>cecding8  lo.  All  proceedings  under  this  act  in   Ireland  as  to  compelling  the 

wrn'ofaSus."  c*^  appearance  of  any  such  person  or  of  any  witness,  and  as   to  the  hear- 
to  be  subject  to'  ing  and  determination  of  such  complaints,  and  as  to  the  making  and 
moTisioTiM  of        executing  of  such  orders,  and  as  to  the  applications  of  fines,  amercia- 
wVaTi^^  'd  '"^'^^^»  ^"^  forfeited  recognizances  imposed  or  levied  under  this  act  at 
S3  Vict;  c.  100.    Petty  Sessions,  shall  be  subject  in  all  respects  to  the  provisions  of  "The 
Petty  Sessions  (^Ireland)  Act,  185 1,"  as  the  same  is  amended  by  "The 
Petty  Sessions   Clerk  {Ireland)  Act,   18158"  (when  the  case  shall  be 
heard  in  any  Petty  Sessions  district),  and  to  the  provisions  of  the  acts 
relating  to  the  Divisional  Police  Offices  (when  the  case  shall  be  heard 
in  the  Police  District  oi  Dublin  Metropolis),  so  iar  as  the  said  provisions 
shall  be  consistent  with  any  special  provisions  of  this  act ;  and  when 
any  fine  or  penalty  is  imposed  at  any  of  the  Divisional  Police  Offices  of 
Dublin  metropolis,  or  by  the  justices  in  any  corporate  town,  under  the 
provisions  of  this  act,  such  fines  and  penalties  shaU  be  paid  over  to  the 
same  purposes  and  appropriated  and  applied  in  the  same  manner  as  is 
now  by  law  authorized  in  respect  of  fines  and  penalties  imposed  at  such 
Divisional  Police  Offices,  or  by  the  justices  in  any  such  corporate  town 
respectively. 
Appeal  to  II.  In  Ireland  any  person  who  has  been  convicted  of  any  offence 

Quarter  Sessions,  punishable  by  this  act  may  appeal  to  the  next  Court  of  Quarter  Sessions 
to  be  held  in  the  same  division  of  the  county  where  the  order  shall  be 
made  by  any  justice  or  justices  in  any  Petty  Sessions  district,  or  to  the 
recorder  at  his  next  Sessions  where  the  order  shall  be  made  by  the 
divisional  justices  in  the  Police  District  of  Dublin  metropolis,  or  to 
the  recorder  of  any  corporate  or  borough  town  when  the  order  shall 
be  made  by  any  justice  or  justices  in  such  corporate  or  borough 
town  (unless  when  any  such  Sessions  shall  commence  within  seven  days 
from  the  date  of  any  such  order,  in  which  case,  if  the  appellant  sees 
fit,  the  appeal  may  be  made  to  the  next  succeeding  Sessions  to  be  held 
lor  such  division  or  town) ;  and  it  shall  be  lawftil  for  such  Court  of 
Quarter  Sessions  or  recorder,  as  the  case  may  be,  to  decide  such  appeal, 
if  made  in  such  form  and  manner,  and  with  such  notices,  as  are  required 
by  the  Petty  Sessions  Acts  respectively  hereinbefore  mentioned  as  to 
appeals  against  orders  made  by  justices  at  Petty  Sessions  ;  and  all  the 
provisions  of  the  said  Petty  Sessions  Acts  respectively  as  to  making 
appeals  and  as  to  executing  the  orders  made  on  appeal,  or  the  originu 
orders  where  the  appeals  shall  not  be  duly  prosecuted,  shall  also  apply 
to  any  appeal  or  like  order  to  be  made  under  the  provisions  of  this  act. 
▲s  to  expenses  ^^*  '^^^  expense  of  executing  this  act  shall  be  borne,  in  the  city  of 
of  executing  London  and  the  liberties  thereof,  out  of  the  consolidated  rates  raised  by 
Act.  the  Commissioners  of  Sewers  of  the  city  of  London  and  the  liberties 

thereof,  and  in  the  rest  of  the  metropolis  out  of  any  rates  or  funds 
applicable  to  the  purposes  of  the  act  for  the  better  local  management 
of  the  metropolis,  and  in  counties  out  of  the  county  rate,  and  in 
boroughs  out  of  the  borough  fund,  or  out  of  the  rogue  money  in  counties 
in  Scotland, 
Indictment  or  '3*  Nothing  in  this  act  contained  shall  be  held  to  affect  the  power  of 

other  remedy       proceeding  by  indictment,  or  to  take  away  any  other  remedy  against 
affected.  any  offender  under  this  act. 

Interpretation  of      ^^'  ^"  ^^^  construction  of  this  act  the  words  "  articles  of  food  or 
terms.  drink"  shall  (if  not  inconsistent  with  the  context  or  subject  matter)  in- 

clude not  only  all  alimentary  substances,  whether  solids  or  liquids,  but 
also  all  eatables  or  drinkables  whatsoever,  not  being  medical  drugs  or 
articles  usually  taken  or  sold  as  medicines ;  but  this  act  shall  not  be  con- 
strued so  as  to  affect  the  ordinary  reduction  of  the  strength  of  foreign, 
British^  or  colonial  spirits  by  persons  licensed  and  paying  duties  under 
the  excise. 

[See  amendment  to  the  above  act,  page  457,  et  seq.    Both  acts  arc 
to  be  construed  as  one.] 
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AN  ACT  TO  AMEND  THE  LAW  FOR  THE  PREVENTION 
OE*  ADULTERATION  OF  FOOD  AND  DRINK  AND 
OF  DRUGS. 

35  &  36  Vict.,  Cap.  74. 

[loM  An^usi,  1872]. 

1.  Every  person  who  shall  wilfully  admix,  and  every  person  who  shall  Pcn^lMesfor 
order  any  other  person  or  persons  to  admix  with  any  article  of  iood  or  jSCTedlents  irtS 
drink,  any  injurious  or  poisonous  ingredient  or  material  to  adulterate  the  food,  and 
same  for  sale,  and  every  person  who  shall  wilfully  admix,  and  every  adulteration  of; 
person  who  shall  order  any  other  person  or  persons  to  admix,  any  ingre-  ^^  d*^^- 
dient  or  material  with  any  drug  to  adulterate  the  same  for  sale,  shall 

for  the  first  offence  forfeit  and  pay  a  penalty  not  exceeding  fifty  pounds, 
together  with  the  costs  attending  such  conviction ;  and  for  the  second 
offence  shall  be  guilty  of  a  misdemeanor,  and  be  imprisoned  for  a  period 
not  exceeding  six  calendar  months,  with  hard  labour. 

2.  Every  person  who  shall  sell  any  article  of  food  or  drink  with  which  Penalty  for 

to  the  knowledge  of  such  person  any  ingredient  or  material  injurious  to  jK^^dnnk^and 

the  health  of  persons  eating  or  drinking  such  article  has  been  mixed,  drug*. 

and  every  person  who  shall  sell  as  unadulterated  any  article  of  food  or 

drink,  or  any  drug  which  is  adulterated,  shall  for  every  such  offence,  on 

a  summary  conviction  of  the  same  before  two  justices  of  the  peace  at 

petty  sessions  iu  England,  or  before  two  justices  of  the  peace  in  the 

justices  of  the  peace  court,  or  before  the  sheriff  substitute  of  the  county, 

or  before  any  magistrate  acting  under  any  general  or  local  Police  Act  in 

Scotland,  or  before  justices  at  petty  sessions  or  a  divisional  justice  in 

Ireland,  forfeit  and  pay  a  penalty  not  exceeding  twenty  pounds,  together 

with  such  costs  attending  such  conviction  as  to  the  said  justices,  sheriff 

substitute,  magistrate,  or  divisional  justice  shall  seem  reasonable ;  and  if 

any  person  so  convicted  shall  afterwards  commit  the  like  offence,  such 

justices,  sheriff  substitute,   magistrate,   or  divisional  justice  shall  cause 

such  offender's  name,  place  of  abode,  and  offence  to  be  published,  at  the 

expense  of  such  offender,  in  such  newspaper  or  in  such  other  manner  as 

to  the  said  justices  shall  seem  desirable. 

3.  Any  person  who  shall  sell  any  article  of  food  or  drink  or  any  drug,  SjJS.**' ™*'** 
knowing  the  same  to  have  been  mixed  with  any  other  substance  with  ^^^*^' 
intern  fraudulently  to  increase  its  weight  or  bulk,  and  who  shall  not 

declare  such  admixture  to  any  purchaser  thereof  before  delivering  the 
same  and  no  other,  shall  be  deemed  to  have  sold  an  adulterated  article 
of  food  or  drink  or  drug,  as  the  case  may  be,  under  this  act. 

4.  The  Pharmacy  Act,  1868,  and  the  act  twenty-third  and  twenty-  Incorporation  ql 
fourth  Victoria,  chapter  eighty-four,  for  preventing  the  adulteration  of  Powona  acta, 
articles  of  food  and  drink,  shall  be  deemed  to  be  incorporated  in  this 

act :  provided  always  that  in  the  application  of  this  act  to  Ireland  the 
act  passed  in  the  session  cf  Parliament  held  in  the  thirty-third  and  thirty- 
four  years  of  the  reign  of  her  present  Majesty,  chapter  twenty-six,  inti- 
tuled **  An  act  to  regulate  the  sale  of  poisons  in  Ireland,"  shall  be 
deemed  to  be  incorporated  in  this  act  instead  of  the  Pharmacy  Act,  1868. 

5.  In  the  city  of  London  and  the  liberties  thereof  the  commissioners  fSt5?*"** 
of  sewers  of  the  city  of  London  and  the  liberties  thereof,  and  in  all  other 

parts  of  the  metropolis  the  vestries  and  district  boards  acting  in  execution 
of  the  act  for  the  better  local  management  of  the  metropolis  ;  in  Eng- 
land, the  court  of  quarter  sessions  of  every  county,  and  the  town  council 
of  every  borough  having  a  separate  court  of  quarter  sessions,  or  having 
under  any  general  or  local  act  of  parliament  or  otherwise  a  separate 
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police  establishment ;  in  Ireland,  the  grand  jury  of  every  county,  county 
of  a  city,  and  county  of  a  town,  and  town  council  of  every  borough,  and 
in  Scotland,  the  commissioners  of  supply  at  their  ordinary  meetings  for 
counties,  and  the  commissioners  or  boards  of  police,  or,  where  there  are 
no  such  commissioners  or  boards,  the  town  councils  for  boroughs,  within 
their  several  jurisdictions,  may,  and  when  required  so  to  do  by  the  Local 
Government  Board  in  England,  or  by  one  of  her  Majesty's  principal 
Secretaries  of  State  in  Scotland,  or  by  the  Lord  Lieutenant  or  other  chief 
governor  or  governors  in  Ireland,  shall,  for  their  respective  city,  districts, 
counties,  or  boroughs,  appoint  and  remove  one  or  more  persons  possess- 
ing competent  medical,  chemical,  and  microscopical  knowledge  as  analysts 
of  all  articles  of  food,  drink,  and  drugs  purchased  within  the  said  city, 
metropolitan  districts,  counties,  or  boroughs,  and  shall  pay  to  such 
analysts  such  salary  or  allowances  as  they  may  think  fit ;  but  such 
appointments  and  removals  shall  at  all  times  be  subject  in  England  to 
the  approval  of  the  Local  Government  Board,  in  Scotland  of  one  of  her 
Majesty's  principal  secretaries  of  state,  and  in  Ireland  of  the  Lord 
Lieutenant  or  other  chief  governor  or  governors. 
^^olntmeDt  of  5,  The  inspector  of  nuisances  or  the  inspector  of  weights  and  measures 
^'*'*^^^  or  the  inspector  of  markets,  one  or  all  of  them,  as  the  local  authority 

appointing  them  shall  think  fit  to  determine,  in  every  district,  county, 
citv,  or  borough,  shall  procure  and  submit  samples  of  articles  of  food  or 
dnnk  and  drugs  suspected  to  be  adulterated  to  be  analysed  by  the 
analysts  appointed  under  this  act,  and  shall,  upon  receiving  a  certificate 
stating  that  the  articles  of  food  or  drink  or  drugs  are  adulterated,  cause 
a  complaint  of  an  offence  against  this  act  by  the  party  selling  or  adultera- 
ting such  articles  of  food  or  drink  or  drugs  to  be  made  before  a  justice  of 
the  peace,  and  thereupon  such  justice  shall  issue  a  summons  requiring 
the  seller  or  the  adulterator  to  appear  before  two  justices  of  the  peace  at 
petty  sessions  in  England,  or  before  two  justices  of  the  peace,  in  the 
justice  of  the  peace  court,  or  before  the  sheriff  substitute  of  the  county, 
or  before  any  magistrate  acting  under  any  general  or  local  police  act  in 
Scotland,  or  before  justices  of  petty  sessions  or  divisional  justices  in 
Ireland,  to  answer  such  complaint,  and  such  summons  shall  be  served  by 
delivering  the  same,  or  a  true  copy  thereof,  upon  the  premises  where 
such  samples  were  obtained  or  sold,  and  the  expense  of  such  prose- 
cutions, if  not  ordered  to  be  paid  by  the  party  complained  against,  shall 
be  deemed  part  of  the  expense  of  executing  this  act. 
Analyst  shall  7«  The  analysts  appointed  under  this  act  shall  report  quarterly  to  the 

report  qoaiterly.  local  authorities  appointing  them  the  number  of  articles  of  food,  drink, 
or  drugs  analysed  by  them  under  this  act  during  the  foregoing  quarter, 
and  shall  specify  the  nature  and  kind  of  adulterations  detected  in  such 
articles  of  food,  drink,  and  drugs,  and  all  such  reports  shall  be  read  at 
the  meetings  of  the  local  authorities  appointing  such  analysts. 
Deltvery  of  ^'     ^^  ^^®  hearing  by  the  justices,  sheriflT substitute,  magistrate,  or 

•ampleafor  divisional  justice  of  any  complaint  under  this  act  in  any  district,  county, 

analyafi.  city,  or  borough  wherein  analysts  shall  have  been  appointed  under  this 

act,  the  purchaser,  or  inspector  of  nuisances,  or  the  inspector  of  weights 
and  measures,  or  the  inspector  of  markets,  as  the  case  may  be,  shall 
prove  to  the  satisfaction  of  such  justices,  sheriff  substitute,  magistrate,  or 
divisional  justice  that  the  article  of  food  or  drink  or  drugs  alleged  to  be 
adulterated  was  delivered  to  the  analysts  in  the  same  condition  as  regards 
its  purity  or  impurity  as  ii  was  when  received  from  the  seller. 
?od*^***iti  ?  to  ^'  "^"^  purchaser  of  any  article  of  food  or  drink  or  drugs  in  any 
have  analyses  district,  county,  city,  or  borcugh  where  there  is  any  analyst  appointed 
under  this  act  shall  be  entitled,  on  payment  to  the  inspector  or  inspectors 
appointed  under  this  act  of  a  sum  not  less  than  two  shillings  and  sixpence 
nor  more  than  ten  shillings  and  sixpence,  which  shall  be  accounted  for 
to  the  local  authority  appointing  such  inspector  or  inspectors,  to  have 
any  such  article  analysed  by  any  anal3rst  who  may  be  appointed  for  such 
district,  county,  city,  or  borough,  and  to  receive  from  such  analyst  a 
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certificate  of  the  result  of  his  analysis,  specifying  whether,  in  his  opinion, 
such  article  is  adulterated,  and  also  whether,  if  it  be  an  article  of  food  or 
drink,  it  is  so  adulterated  as  to  be  injurious  to  the  health  of  persons  eat- 
ing or  drinking  the  same,  and  such  certificate,  duly  signed  by  such 
analyst,  shall,  in  the  absence  of  any  evidence  before  the  court  to  the 
contrary,  be  sufficient  evidence  of  the  matters  therein  certified,  and  the 
sum  so  directed  to  be  paid  for  such  certificate  shall  be  deemed  part  of 
the  costs. 

10.  All  articles  of  food,  drink,  or  drugs  to  be  analysed  by  the  analysts  Artleles  for 
appointed  under  this  act  shall  be  received  by  the  inspectors  appointed  *°*Y^  ?****  ** 
by  the  local  authorities,  and  from  all  such  articles  of  food,  drink,  or  S^^ectonT 
drugs  samples  shall  be  taken  and  sealed  in  the  presence  of  the  analysts 

by  the  inspectors,  to  be  retained  by  them  and  produced  in  case  the 
justices,  sheriff  substitute,  magistrate,  or  divisional  justice  shall  order 
other  analyses  to  be  made. 

1 1 .  The  expenseof  executing  this  act  shall  be  borne,  in  the  city  of  London  Bxpeniea  in 
and  the  liberties  thereof,  out  of  the  consolidated  rates  raised  by  the  com-  executing  the 
missioners  of  sewers  of  the  city  of  London  and  the  liberties  thereof,  and  ^^ 

in  the  rest  of  the  metropolis  out  of  any  rates  or  funds  applicable  to  the 

purposes  of  the  act  for  the  better  local  management  of  the  metropolis, 

and  in  counties  out  of  the  county  rate,  or  out  of  the  grand  jury  cess  in 

Ireland,  and  in  boroughs  out  of  the  borough  fund  ;  and  in  Scotland,  out  ' 

of  the  police  money  in  counties  and  boroughs  respectively. 

12.  Nothing  in  this  act  contained  shall  be  held  to  affect  the  power  of  Power  of  pro- 
proceeding  by  indictment,  or  to  take  away  any  other  remedy  against  any  SSj'ESJJj 
offender  under  this  act. 

[See  the  Adulteration  Act  of  i860,  page  553,  et  seg.] 


AN  ACT  TO  REGULATE  THE  SALE  OF  POISONS  IN 

IRELAND. 
33  &  34  Vict.,  Cap.  26. 

[i^hJuiy,  1870.] 

1.  The  several  articles  mentioned  in  the  schedule  A  to  this  act  Articles  named 
annexed  shall  be  deemed  to   be  poisons  within  the  meaning  of  this  *•*  Schedule  A  !• 
act ;  and  the  King  and  Queen's  College  of  Physicians  in  Ireland  may  TOlMnouswithln 
from  time  to  time,  by  resolution,  declare  that  any  article  other  than  the  meaniug  of 
those  mentioned  in  the  said  schedule,  and  in  such  resolution  named,  this  Act. 
ought  to  be  deemed  a  poison  within  the  meaning  of  this  act ;  and  there- 
upon the  said  college  shall  submit  the  said  resolution  for  the  approval 

of  her  Majesty's  Privy  Council  in  Ireland,  and  if  such  approval  shall  be 
given,  then  such  resolution  and  approval  shall  be  advertised  in  the 
Dublin  Gazette;  and  on  the  expiration  of  one  month  from  such  adver- 
tisement the  article  named  in  such  resolution  shall  be  deemed  to  be  a 
poison  within  the  meaning  of  this  act. 

2.  It  shall  be  unlawful  to  sell  any  poison,  either  by  wholesale  or  bv  Regulations  to  be 
retail,  unless  the  box,  bottle,  vessel,  wrapper,  or  cover  in  which  such  j2?of  poisoMr 
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poison  is  contained  be  distinctly  labelled  with  the  name  of  the  article, 
and  the  word  *  *  poison,"  and  with  the  name  and  address  of  the  seller  of 
the  poison  ;  and  it  shall  be  unla\\^ful  to  sell  any  of  the  poisons  which  are 
named  in  the  first  part  of  schedule  A  to  this  act  annexed,  or  which  may 
hereafter  be  added  thereto  under  section  one  of  this  act,  to  any  person 
unknown  to  the  seller,  unless  such  person  is  introduced  by  some  person 
known  to  the  seller  ;  and  on  every  sale  of  any  such  article  the  seller  shall, 
before  delivery,  make  or  cause  to  be  made  an  entry  in  a  book  to  be  kept 
for  that  purpose,  stating,  in  the  form  set  forth  in  the  schedule  B  to  this 
act  annexed,  the  date  of  the  sale,  the  name  and  address  of  the  purchaser, 
the  name  and  quantity  of  the  article  sold,  and  the  purpose  for  which  it 
is  stated  by  the  purchaser  to  be  required,  to  which  entry  the  signature 
of  the  purchaser  and  of  the  person  (if  any)  who  introduced  him  shall  be 
affixed  ;  and  any  person  selling  poison  otherwise  than  is  herein  provided 
shall  be  liable  to  a  penalty  not  exceeding  five  pounds  for  the  first  oflence, 
and  to  a  penalty  not  exceeding  ten  pounds  for  the  second  or  any  sub- 
sequent offence  ;  and  for  the  purposes  of  this  section  the  person  on  whose 
behalf  any  sale  is  made  by  any  apprentice  or  servant  shall  be  deemed  to 
be  the  seller  ;  but  the  provisions  of  this  section  which  are  solely  applicable 
to  poisons  in  the  first  part  of  the  schedule  A  to  this  act  annexed,  or 
which  require  that  the  label  shall  contain  the  name  and  address  of 
the  seller,  shall  not  apply  to  articles  to  be  exported  from  Ireland  by 
wholesale  dealers,  nor  to  sales  by  wholesale  to  retail  dealers  in  the 
ordinary  course  of  wholesale  dealing,  nor  shall  any  of  the  provisions 
of  this  section  apply  to  any  medicine  supplied  by  a  duly  qualified 
apothecary,  nor  apply  to  any  article  when  forming  part  of  the  ingredients 
of  any  medicine  dispensed  by  a  duly  qualified  apothecary,  provided 
such  medicine  be  labelled  in  the  manner  aforesaid  with  the  name  and 
address  of  the  seller,  and  the  ingredients  thereof  be  entered  with  the 
name  of  the  person  to  whom  it  is  sold  or  delivered  in  a  book  to  be 
kept  by  the  seller  for  that  purpose  ;  and  nothing  in  this  act  con- 
tained shall  repeal  or  affect  any  of  the  provisions  of  the  act  of  the 
fourteenth  and  fifteenth  years  of  the  reign  of  her  present  Majesty, 
intituled  "  An  Act  to  Regulate  the  Sale  of  Arsenic" 

3.  The  provisions  of  the  act  of  the  twenty-third  and  twenty-fourth 
years  of  the  reign  of  her  present  Majesty,  intituled  "  An  Act  for 
Preventing  the  Adulteration  of  Articles  of  Food  or  Drink,"  shall  extend 
to  all  articles  usually  taken  or  sold  as  medicines,  and  every  adulteration 
of  any  such  article  shall  be  deemed  an  admixture  injurious  to  health. 
.  4.  Every  penally  recoverable  under  the  provisions  of  this  act  shall  be 
recoverable  in  a  summary  way,  with  respect  to  the  police  district  of 
Dublin  metropolis,  subject  and  according  to  the  provisions  of  any  act 
regulating  the  powers  and  duties  of  justices  of  the  peace  for  such  district 
or  of  the  police  of  such  district ;  and  with  respect  to  other  parts  of  Ire- 
land, before  a  justice  or  justices  of  the  peace  sitting  in  petty  sessions, 
subject  and  according  to  the  provisions  of  the  Petty  Sessions  (Ireland) 
Act,  185 1,  and  any  act  amending  the  same,  and  shall  be  applied  according 
to  the  provisions  of  the  Fines  Act  (Ireland),  1851,  or  by  any  act 
amending  the  same. 


SCHEDULE  A. 


Part  I. 
Arsenic,  and  its  preparations ;  Prussic  acid  ;  cyanides  of  potassium 
and  all  metallic  cyanides ;  strychnine,  and  all  poisonous  vegetable 
alkaloids  and  their  salts  ;  aconite,  and  its  preparations  ;  emetic  tartar  ; 
corrosive  sublimate  ;  cantharides  ;  savin,  and  its  oil ;  ergot  of  rye,  and 
its  preparations. 

Part   II. 
Oxalic  acid ;  chloroform  ;  belladonna,  and  its  preparations  ;  essential 
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oil  of  almonds,  unless  deprived  of  its  pnissic  acid  ;  opium,  and  all 
preparations  of  opium  or  of  poppies ;  preparations  of  corrosive  subli- 
mate ;  preparations  of  morphine ;  red  oxide  of  mercury  (commonly 
known  as  red  precipitate  of  mercury)  ;  ammoniated  mercury  (commonly 
known  as  white  precipitate  of  mercury) ;  every  compound  containing 
any.of  the  poisons  mentioned  in  this  schedule,  when  prepared  or  sold 
for  the  destruction  of  vermin ;  the  tincture  and  all  vesicating  liquid 
preparations  of  cantharides. 

SCHEDULE  B. 


Data 


Name 
of  Pnro^Aser. 


Name 

and  Quantity 

of  Fouon 

sold. 


PonKMes  for 

which  it 
is  required. 


Signature 
of  Purchaser. 


Signature  of 

Person 
introducing 
Purchaser. 


PETROLEUM    ACTS. 

(25  &  26  Vio.,  0.  66,  &  35  &  86  Via,  o.  66.) 

Provides  that  more  than  forty  gallons  of  petroleum  shall  not  be 
kept  unless  by  license  of  local  authorities,  and  under  conditions  speci- 
fied by  them — within  fifty  yards  of  a  dwelling  or  goods'  store,  under  a 
penalty  not  exceeding  M20  a  day.  Local  authorities : — All  municipa- 
lities, and  where  there  are  none,  the  justices  assembled  at  petty  ses- 
sions. Persons  refused  licences,  or  granted  them  on  too  strict  con- 
ditions, may  appeal  to  the  Lord  Lieutenant.  Any  person  selling 
petroleum  which  gives  off  inflammable  vapours  under  100°  Fah., 
without  attaching  to  the  vessel  containing  it  a  label  stating  that 
"  great  care  must  be  taken  in  bringing  any  light  too  near  the  contents  of 
this  vessel,  as  they  give  off  an  inflammable  vapour  at  a  temperature  of 
less  than  100**  of  Fahrenheit's  theimometer,"  is  liable  to  a  flne  of  £5. 
The  inspectors  of  weights  and  measures  are  empowered  to  inspect  and 
test  the  petroleum  on  sale  in  their  districts.  An  apparatus  for  the 
purpose  must  be  procured  from  a  chemical  apparatus  maker ;  but  if 
there  be  an  analyst  for  the  district  he  should  test  the  article. 


462    SnuiU  Penalties — Steam  Whistles  Acts. 

AN  ACT  TO  REGULATE  THE  USE  OF  STEAM  WmSTLES 
IN  CERTAIN  MANUFACTORIES. 

35  &  36  Vict.,  Cap.  61. 

[(ith  August^  1872.] 

1 .  This  act  shall  not  apply  to  Scotland. 

2.  No  i>erson  shall  use  or  employ  in  any  manufactory,  or  any  other 
place,  any  steam  whistles  or  steam  trumpet  for  the  purpose  of  summoning 
or  dismissing  T^vorkmen  or  persons  employed,  without  the  sanction  of  the 
sanitary  authority,  and  every  person  offending  against  this  section  shall 
be  liable  to  a  penalty  not  exceeding  five  pounds,  and  to  a  further  penalty 
not  exceeding  forty  shillings  for  every  day  during  which  such  offence 
continues  :  provided  always,  that  the  Sanitary  Authority,  in  case  they 
have  sanctioned  the  use  of  any  such  instrument  as  aforesaid,  may  at  any 
time  revoke  such  sanction  on  giving  one  month's  notice  to  the  person 
using  the  same  :  provided  also,  that  it  shall  be  lawful  for  the  Local 
Government  Board,  on  representation  made  to  them  by  any  person  that 
he  is  prejudicially  affected  by  such  sanction,  to  revoke  the  same,  and 
such  revocation  shall  have  the  same  force  and  effect  as  if  it  had  been 
made  by  the  Sanitary  Authority. 

3.  **  Sanitary  Authority"  means  the  authority  at  the  time  being 
empowered  to  execute  the  Nuisance  Removal  Acts,  as  defined  and 
extended  by  "  The  Sanitary  Act,  1866." 

4.  All  offences  and  penalties  under  this  act  may  be  prosecuted  and 
recovered  in  England  in  manner  directed  by  the  act  of  the  session  of  the 
eleventh  and  twelfth  years  of  the  reign  of  her  present  Majesty,  chapter 
forty- three,  and  any  acts  amending  the  same ;  and  in  Ireland,  in  the  police 

district  of  Dublin  metropolis,  in  manner  directed  by  the  acts  regulating 
t  he  powers  and  duties  of  justices  of  the  peace  for  such  district,  or  of  the 
police  of  that  district ;  and  elsewhere  in  manner  directed  by  the  Petty 
Sessions  (Ireland)  Act,  185 1,  and  any  act  amending  the  same. 


SMALL  PENALTIES  ACT. 
36  &  37  Vic,  Cap.  82. 


In  summary  convictions  (for  selling  adulterated  food  or  other 
offences),  where  the  penalty  does  not  exceed  £5,  the  offender  on  non- 
payment, may  be  sent  to  prison  for  seven  days  if  fine  does  not  exceed 
lOs. ;  for  fourteen  days  if  above  10s.,  and  not  more  than  20s. ;  one 
month  if  above  £1,  and  not  more  than  £2 ;  and  two  months  il  Uie 
fine  exceed  £2,  but  is  not  more  than  £5. 


CLOSING  OF  BURIAL  GROUNDS. 

Owing  to  a  defect  just  discovered  in  the  wording  of  Section  18  of 
the  Public  Health  Act,  1874,  the  Local  Government  Board  have  in 
cases  of  application  for  closure  of  burial  grounds  to  personally  hear  the 
arguments  of  counsel ;  they,  however,  have  decided  to  take  the  evidence 
given  before  their  inspector,  and  not  to  listen  to  it  themselves. 

ft 

a  In  prosecutions  nnder  this  act  0Tld«nc6  most  be  given  m  to  the  actual  wkistte  or 
trumpet  emitting  the  noise. 
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Adulteration  ot  food,  &c,  Act,  300. 
Air,    a   disinfectant,  173;    composition 

of;  94 ;  dost  ot,  102 ;  of  hospitals,  192  ; 

of  schools,  205;  organic  matter  in,  103, 

103;    temperature  of,  124;    vitiated, 

110,116,  117,  118. 
Albuminoid  nitrogen,  57,  63. 
Alcohol,  amount  of;  in  different  liqaors, 

322;  as  food,  281. 
Alcometrical  tables,  820,  321. 
Ak,323. 
Alkali  act  122. 
Alum,  177. 

American  cities,  vital  statistics  of;  38 
Ammonia,  in  water,  36,  63;  works,  116, 

118. 
Analysts,  appointment  of,  301. 
Ammal,  vaccination,  165. 
Animals,  23 ;  diseases  of;  285. 
Anthraic  285. 
Antiseptics,  166. 
Antozone,  96. 
Arrow  root,  263,  306. 
Artiiicial  manure  works,  119. 
Ashpits,  21. 
Autnorities,  sanitary,  8. 

Bacon,  263 ;  measly,  29a 

Bacteria,  136,  325. 

Bakehouses,  16. 

Ballard  on  t^'phoid  from  milk,  296. 

Barley,  263. 

Bath,  Turkish,  258. 

Bathine,  258. 

Baths,  257. 

Beans,  306. 

Beef;  263, 

Beer,  263;  adulteration  o^  328. 

Biliousnes.s  283. 

Births,  33,  35,  39,  40, 

Bisulphate  of  lime,  177. 

Blackhole  of  Calcutta,  112. 

Blacklegs  285. 

Black  smoke,  2S. 

Blind,  statistics  of  the,  44. 

Boats,  canal,  244. 

Bone  boiling,  24,  120. 

Brain  work,  256. 

Brandy,  322. 

Bread,  263;  adulteration  of,  805;  diet, 

278 
Brickmakinff,  2,  119. 
Bryden  on  cnolera,  187. 
Butter,  263;  adulteration  of;  813;  poi- 

soneus,  294. 

Candle  making,  116. 

Canal  boats,  insanitary  state  of;  244. 


Carbolic  acid,  171,  176. 
Carbonic  acid,  amount  of;  in  air,  101 ; 
estimation  of,  99;   from  combustion, 
120 ;  in  water,  59 ;  properties  o^  98 ; 
oxide,  115,  120. 
Carbuncular  disease,  285. 
Carrots,  263. 

Celibacy'  shortens  life,  28. 
Cellars,  22. 
Cemeteries,  253. 
Certificate,  death,  4L 
Cesspool,  22,  229. 
Clieese,  263,  315. 
Chlorine,  as  a  disinfectant,  171,  825 ;  in 

air,  118;  in  water,  56,  60. 
Cholera,  br>'dcn  on,  187;  Mapother  on, 

131 ;  Pcttonkdfer  on,  184. 
Chromic  aiid,  177. 

Clothing,  260 ;  fur  adults,  261 ;  for  chil- 
dren, 260 ;  for  females,  26L 
Hothes,  disinfection  of,  173. 
Cocx)a,  281 ;  adulteration  of,  310. 
Coffee,  279;  adulteration  of;  308. 
Coke  works,  116,  119. 
Colours,  poisonous,  247. 
Condensed  milk,  315. 
Condy's  liquid,  176. 
Confections,  adulteration  of,  310. 
Consulting  medical  officer  of  hedth,  18. 
Consumption,  influence  of  occupation  on, 
244;  rare  in    Hebrides   and    Kerry, 
123, 127. 
Contagion,  133. 
Contagious  diseases  Acts,  190. 
Cookery,  270. 
Cotton  spinning,  116. 
Cowhouses,  23. 
Cremation,  252. 
Creosote  works,  118. 
Cubic  space,  106. 

Dairy-yards,  23. 

Dead,  disposal  of  the,  252. 

Deaf  and  dumb,  44. 

Death,  certificate,  41;  rate  affected  by 
birth  rate,  39 ;  rates  in  countries  and 
towns,  24  to  40 ;  regbtration,  33. 

Deodorants,  166. 

Diarrhcea,  145. 

Dietaries,  268. 

Dietetic  rules,  275. 

Disease,  germs  of,  134,  143;  rcffistration 
40 ;  season  in  relation  to,  131 ;  spread 
by  clothes — by  milk,  179 — by  rags, 
180— by  water,  81. 

Diseased  fish,  293 ;  food,  85  et  ttg. 

Diseases,  spreading  oil  177;  zymotic, 
48,  U8,  144. 
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Disinfectants,  166. 

Disinfection,  166,  825 ;  of  clothes,  173 ; 

of  rooms,  828 ;  of  sewage,  175,  224. 
DougalFs  experiments  on  disinfectants^ 

Drainage,  128,  211 ;  sanitaiy  effects  of, 

129 
Drains,  227. 

Dublin,  vital  statistics  of,  84. 
Dust,  atmospheric,  103,  242. 
Duties  of  health  authorities,   8  to  14 ; 

sanitaiy  officers,  9,  14,  15,  19. 
Dwellings,  labourers  and  artizans',  252 

Earth  closets,  224. 

Eds,  263. 

Effluvia  from  factories,  &c,  23,  116. 

Eggs,  263. 

Elevation  in  relation  to  disease,  123, 131. 

Epidemics,  5,  133. 

Epiphytics,  141 

Executive  sanitaiy  office,  19. 

Exercise,  254. 

Factories,  23, 116. 

Fata,  263. 

Feathers,  116. 

Felt  works,  116. 

Filters,  water,  72. 

Fish  curing,  116. 

Flax  steepmg,  116. 

Food,  262;  adulteration  of,  800;  for 
adults,  267;  analysis,  801;  forchildren, 
273 ;  composition  of^  263 ;  digestibility 
o^  276 ;  diseased.  285 ;  force  derived 
firom,  264 ;  functions  of,  265 ;  inspec- 
tion of;  801 ;  for  nurses,  273 ;  nutntive 
value  of;  263 ;  preparation  of,  272 ; 
y^etabk,  278 

Fuels,  120. 

Furnaces,  121. 

Gas  light,  108,  111 ;  gas  works,  118 
Gases,  noxious,  117. 
Ginr322. 
Glassworks,  117. 
Glue  works,  117. 
Grease,  117 

Gnager*s  ventilating  and  warming  sys- 
tem, 109. 

Hardness  of  water,  78. 

Health,  authorities,  8 ;  officers,  14 ;  re- 
sorts, 284. 

Heartburn,  283. 

Hebrides,  rarity  of  phthisis  in  the,  123. 

Hospitalism,  194. 

Hospitals,  construction  of,  196. 

Hot  air  a  disinfectant,  173. 

Houses,  state  of,  22 ;  tenement,  250 

Hygiene,  definition  o^  4 ;  of  Iriish  towns, 
2&0\  of  schools,  204. 

Idiots,  44. 

Imperfect  combustion,  120. 


Indian  com,  263,  806. 

Inspector  of  nuisances,  14. 

Iron  salts,  176 ;  smelting,  117. 

Irish  towns,  hygiene  ^    250;    wtftsr 

supplies  of;  87. 
Itch,  135. 

Jews,  vitality  of;  27. 

Kelp,  117. 

Lake  water,  47. 

Laundress,  disease  spread  by,  179. 
Lead,  in  confections,  310 ;  in  water,  86 ; 
pipe  making,  117 ;  smdtmg,  117,  118. 
Leather  tannin^^,  117. 
Lc^pslaion,  samtaiy,  1. 
Life,  duration  of;  25. 
Lime,  177 ;  bisulphate  o^  177. 
Longevity,  influence  of  occupation  upon, 

Lunatics,  44. 

McDougall's  powder,  177. 

Malaria,  123, 127. 

Manufactures,  noxious^  116. 

Measle  worm,  286. 

Measles,  182. 

Measley  bacon,  293. 

Meat,  composition  of;  263;  diseased,  285; 

diseases  from  using,  291 ;  inspectkni  of; 

290. 
Medical  officer  of  health,  16 ;  coosolting^ 

18. 
Medicine,  political,  2. 
Metric  weights  32^ 
Microzvmes,  136. 
MUk,  ^63,  316;  cholera finom,  298;  oon- 

denscd,    318;    diet,    274;    foot-aod- 

mouth  disease  from,  296;   fongi  in, 

300;    scarlatina   from,    297;  typhoid 

from,  296. 
Muriatic  add,  176 ;  in  air,  117. 
Mutton,  263 ;  cold  shoulder  of;  270l 

Night  soil,  removal  of;  234. 

Nitrogen,  96;  acids  in  water,  57,  09; 

albuminous,  57,  63. 
Nitrous  fumes,  175. 

Noxious  gases,  117;  manufiictnre^  116. 
Nuisances,  19,  116,   120;  inq>ector  d; 

Oat,  263,  294,  306. 

Occupation,  influence  of;  on  longerity,  27, 

Officers  of  health,  14. 

Organic  matter  in  air,  102 ;  in  water,  5^ 

61. 
Overcrowding,  20. 
Oxygen,  95,97. 
Ozone,  95. 

Parasitic  diseases  of  animals,  286w 
Parsnips,  263. 
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Peas,  263. 

Pepper,  316. 

Pemumganate  of  potaasiom,  176. 
PettenkOfer  on  ^hoid  and  cholera,  184. 
Phthisis,  12i,  1^9,244. 
Pigs,  28. 

Pipe-water  mles,  50. 
Pleuro-pneumonia  in  animals,  288. 
Poisonous,  colours,  247;  confections.  810  ; 
dyes,  248;  paper,  247 ;  shell  fish,  293. 
Political  medicine,  2. 
Potato,  307,  363. 
Pork,  263. 
Porter,  263. 
Poultry,  263. 
Privies,  21. 
Proatitation,  190. 

Bahifidl,127.  ^ 

Regbtration  of  births,  deaths,  fro.,  88; 

of  diseases,  40. 
Bdapsing  fever,  181. 
Be- vaccination,  156.  158. 
Bhrme,  sanitary,  259. 
Rice,  i6%  306. 
River  water,  47. 
Rom.  322. 

Rural  sanitary  authorities,  8,  12. 
Rye,  263,  306. 

Salmon,  263. 

Sanderson's  experiments,  136. 

Sanitary  authorities,  8 ;  congress,  188 ; 

orders,  10:  rhyme,   259;  science,  2. 
ScarUtina,  179, 180. 
Schools,  hygiene  of;  204,  aurof,  205. 
Season  in  relation  to  disease,  131. 
Sewage,  209  to  224:  disinfection  of;  175, 

2^4;  manure,  220. 
Sewers,  227  to  233. 
Sewing  Machmes,  243. 
SheU^h,  293. 
Slaughter-houses,  23. 
SmaU-pox^  146  to  165,  181. 
Soap  making,  24. 
Soup,  271. 
Space,  cubical,  106. 
Spirits,  322. 

Spontaneous  development,  144. 
Spreading  of  disease,  177. 
Springs,  47. 
Steam  whistles,  24. 
Stoves,  li5. 
Street  sewers,  231. 
Sub-officer,  Sanitary,  14. 
Sugar,  307  ;  mite,  307. 
Sulphate  of  copper,  176j  of  iron,  176. 
Sulphurous  acid,  175. 
Syphilis,  160,  190. 

Tapioca,  807. 


Tar,  118. 

Tea,  279 ;  adulteration  of,  308. 

Temperature  of  air  and  sea,  124. 

Tenement  houses,  22,  250. 

Tight  lacing:,  261. 

Tons  les  mots,  307. 

Towns,  Jrish,   Hygiene  of;  250;  water 

supply  of,  87. 
Trades,  unhealthy,  241. 
Training,  256. 
Traps,  228. 
Trichina  spiralis,  286. 
Tripe,  263. 
Turkish  bath,  258. 
Turnips,  263. 
Typhoid,  Pettenkofer  on,  184;  spreading 

by  milk,  296 ;  by  water,  81,  186. 
Typhus  fever,  181. 

Underground    water,    128;    unhealthy 

occupations,  241. 
Urban  sanitaiy  authorities,  18. 

Vaccination,  146 ;  animal,  165 ;  instruc- 
tions for,  148 ;  and  syphilis,  160 ;  and 
variceUa,  160;  re-vaccination,  156, 
158. 

Vaccine  lymph,  327. 

Veal,  263,  296. 

VarriceUa,  160. 

Venereal  disease,  190. 

Ventilation,  105;  natural,  111. 

Ventilators,  107. 

Vibriones,  136. 

Villages,  water  supply  of;  48. 

Vinegar,  176, 324. 

Vital  statistics,  24 ;  of  cities,  81,  38, 89 ;  of 
DubUn,  34 ;  of  Jews,  27 ;  of  United 
Kingdom,  29. 

Wash-houses,  259. 

Water,  44;  acids  in,  56,  69;  albuminoid 
nitrogen  in,  57,  63 ;  ammonia  in,  56, 
63;  chlorine  in,  56,  60;  composition 
0^  56 ;  disease  spread  by,  81, ;  187 ; 
gases  in,  59 ;  hardness  of;  73 ;  high 
pressure,  49  j  of  Irish  towns,  87; 
organic  matter  in,  58,  61 ;  purification 
of,  72 ;  rain,  48 ;  sources  of,  45 ;  supply 
to  villages,  48. 

Water  closets,  233  to  241. 

Wheat,  263,  304. 

Whiskey,  818. 

Whooping  cough,  183. 

Wind,  111. 

Wine,  322. 

Yellow  fever,  142. 

ZymoUc  diseases,  43,  133,  144. 
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Adulteration,    AcU^  453,  457 ;  analgia  of  food,  drink,  and  drugs,  to  be  madfl 
for  private  persons  at  fees  not  exceeding  lOs.  454  ;<mafyst  to  report  quarterij, 
458 ;  appeal  to  Quarter  Sessions,  456 ;  appeals   from  decisions  of  JostioeB  at 
Petty  Sessions  to  Quarter  Sessions  to  be  made  within  two  days  after  convio- 
tion,  and  if  the  Sessions  be  held  within  six  days  to  those  next  following^  454  ^ 
appoininent  of  Analysts,  454,  457;  ani  of  Food  Inspectors,  458;  certiJicatB 
of  Analyst  receivable  as  evidence,  454  ;    expenses  of  executing  the  Acts  to  be 
borne  out  of   Grand  Jury  Cess    and    Borough  Funds,   456;  mspectcrs  to 
receive  and  to  procure  articles  for  analysis,  to  prosecute  incases  of  adalteradon, 
458;  interpretation  of  terms,  456;  justices  may  direct  articles  stated  to  be 
adulterated  to  be  re-examined,  454;  mixed  foods  to  be  sold  as  such,  457; 
penalties  for  adulterating  food  and  ilrink  with  articles  injurious  to  health,  sad 
for  adulterating  drugs,  £50 — on  second  conviction  six  months*  imprisonment, 
with  hard  labour,  457 — forselling  adulterated  articles  of  food,  drink,  ordrogs,  £20; 
for  second  offence,  X20,  and  publication  of  offence  at  the  expense  of  person  con- 
victed 457 ;  notice  to  vendor  that  the  articles  bought  from  him  are  to  be 
analysed,  554 ;  pencUties  to  be  paid  to  local  authorities  of  districts  wherein 
there  are  public  analysts,  455 ;  persons  convicted  for  selling  adulterated  patented 
articles  may,  under  certain  conditions,  have  a  case  stated  for  Queai*s  Boich; 
Poisons  act,    1871,     incorporated    with  Adulteration  of   Food   Act,  455; 
457 ;  procedure  under  the  Acts,  455 ;  proceedings  in  Ireland  subject  to  pnn 
visions  of  14  &  15  Vic,  c  93,  and  2L  &  22  Vict,  c.lOO;  reductiim   of  ^uriti 
not  adulteration,  456. 

Adulteratloiui  of  food,  drink,  and  drugs  may  be  proceeded  agahist  by  indic^meBt 
or  otherwise,  456. 

AninialB)  not  to  graze  in  burial  grounds,  445 ;  HI  kept,  a  nuisance,  386. 

Appeals,  agamst  Justices'  order  requiring  structural  works  executed,  389;  against 
order  prohibiting  a  future  nuisance,  389;  re  adulteration  of  food  cases, 
455,  456 ;  against  formation  of  special  drainage  districts,  352 — or  from  penoos 
affected  thereby,  335. 

ArbitratioB,  in  cases  of  dispute  as  to  compensation  under  Public  Health  Ad, 
1848,  381 ;  award  to  be  made  within  three  months,  383. 

ArUtrator,  Declaration  of,  384 ;  replacement  by  a  I^ew  arbitrator,  382 ;  may 
examine  Witnesses  on  oath,  383. 

Artiaans*  and  Zaabouiing  Classes'  Dwellings  Acts  (See  Lodging-houses  Acts). 
Ashpits,  deansmg  of,  407;  a  Nuisance,  386. 
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Aiilflaaa'  and  Iiabonrers'  Hwellliigs,  Ad  relating  to,  424 ;  Jt  dangtircu9 
to  health,  to  be  reported  on  by  Medical  Officer  of  Health  to  clerk  of  sanitaiy 
authority,  and  to  be  subsequently  inspected  by  Surveyor,  425 ;  definitions  of 
terms,  relating  to,  432 ;  improvements  of,  proposed  to  be  executed,  to  be  stated 
on  a  plan  submitted  to  owner  for  his  approval  or  objection,  425 ;  order  for 
«uch  work  may  be  appealed  against  to  Quarter.  Sessions,  but  under 
certain  conditions,  426;  four  or  more  inhabikuUs  ma,y  represent  to  the  Medical 
Officer  of  Health  that  premises  are  in  a  dangerous  state,  426 ;  and  if  their 
representation  remain  unremedied,  may  appeal  to  Local  Grov^emment  Board, 
427 ;  loans  for,  obtained  from  Board  of  Works,  430 ;  mortgages  on,  429 — 
are  assignable  from  person  to  person,  429 ;  service  of  notice  on  owners  ot,  or 
substitute  for,  427;  under  provision  of  Act  relating  to,  430;  rate  for,  not 
to  exceed  2d.  in  the  £1,  430. 

Audit  of  accounts  of  Sanitary  Authorities,  345. 

Auditor,  PabUc,  371. 


,  definition  relative  to,  418 ;  expenses  of  carrying  out  Act  relating 
to,  paid  out  of  Nuisances  Removal  rate,  419;  inspection  of,  4 19;  reguhHons 
of^  419;  ptnaUy  for  not  keeping  them  ckan^  £5;  for  refusing  entrance  to 
Officers  of  Health,  £20;  for  sXLowmg  persons  under  18  years  old  to  work  in, 
from  9  o'clock,  p.m ,  till  5  o'clock,  a  m ,  a  fine  of  £2  for  first  offence,  £3  for 
second,  and  £1  a  day  for  every  subsequent  offence,  but  not  to  exceed  £10,  418  ; 
recovery  of  penalties,  420 ;  persons  sleeping  in,  419 ;  ventilation  of|  419. 

Baths  and  Waahhousea,  333. 

Black  Smoke  a  nuisance,  355. 

Boards  of  Ouardians,  limitation  to  their  right  when  elective  to  vote  on 
sanitary  questions,  332 ;  power  of  ex  officio  members  to  vote,  332 ;  are  sanitary 
authorities  (which  see)  and  sole  sanitary  authorities  in  times  of  epidemics, 
when  so  authorised  by  the  Local  Grovemment  Board,  383. 

Boards,  Joint  Sanitary,  332. 

Board  of  Works  may  lend  money  'for  the  purposes  of  the  Acts  relating  to 
Artizans'  dwellings,  430 ;  Burial  grounds,  448 ;  Labouring  classes'  dwellings, 
421 ;  Public  Health,  343 ;  Sanitary  loans,  441 ;  Sewage  utilization,  &c.,  448. 

Board  of  IXTorks  may  dispense  with  certain  mortgages  imder  provisions  of 
Labouring  Classes'  Dwellings  Act,  1867,  432. 

Burial  Boards,  appoint  their  officers,  448 ;  must  be  approved  of  by  Local  Govern- 
ment Board,  450 ;  must,  when  so  required  by  ten  inhabitants,  consider  the 
subject  of  providing  new  burial  grounds,  445 ;  clerk  of^  not  to  be  treasurer, 
451 ;  collector  of,  to  pay  over  money  within  seven  days,  451 ;  commissumers  in 
Commissioners'  Clauses  Act,  1847,  arc,  451 ;  may  convey  corpses  to  burial 
grounds,  447 ;  expenses  of,  defrayed  by  special  rate,  447 ;  may  be  guardians  i 
349;  loans  to,  448;  officers  of,  to  account  for  moneys  received,  452 — other- 
wise, to  be  proceeded  against  summarily,  452 ;  and  if  they  abscond,  then 
securities  are  still  liable,  453 ;  proceedings  of,  to  be  kept,  447 ;  must  regieter 
burials,  448. 
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Burial  ChrOQBds,  anmah  not  to  graze  in,  445;  may  be  dotei  on  cause  shown  by 
Local  Goyemment  Board,  337-443;  when  disused  must  be  kept  in  proper  con- 
dition, 450 ;  not  to  be  within  100  yards  of  a  dwtlUng  without  consent  of 
owner,  occupier,  and  lessee,  446 ;  funeral,  proceeding  to,  not  liable  to  toUs, 
447 ;  lomds  taken  for,  not  to  have  a  higher  rating  valae  sabeeqaently  placed 
on  them,  450 ;  UabUiAes  of  old  transferred  to  new,  446 ;  monty  borrowed  to  lay 
out  ODf  chargeable  on  the  rates,  445 ;  opening  of  new^  445 ;  regulatioms  for* 
and  for  mortuaries,  may  be  made  by  Local  Goyemment  Board,  447;  rights  of 
persons  owning  graves  in,  445 ;  saniiary  authorities  may  take  land  for,  449— 
with  approval  of  Local  Government  Board,  442. 

Burials  Grounda  Acts,  443, 450,  451 ;  Cemeteries  Clauses  Act,  1847,  incorporated 
therewith,  449 ;  clauses  of  10  ^  11  Vict ,  c  65,  Lands  Clauses  GoosolidatMm 
Act  incorporated  therewith,  446. 

Olerk  of  Sanitary  Authority,  848. 

Olothlog  infected  may  be  destroyed  by  samtary  authority,  845,  415,. 

Cknumittee,  appointed  by  sanitary  authorities,  851,  876,  886 ;  may  elect  a  Chair' 
fnon,  851 ;  under  Dispensaries  Act,  366 ;  have  powers  of  bodies  appointing 
them,  351 ;  of  local  authorities,  re  Public  Parks  Act,  438. 

Oonunlasionera  in  Commissioners'  Clauses  Act,  1847,  mean  Burial  Boards,  451. 

o  Common  Ziodging  Bouses,  Acts  relating  to,  410, 414, 416 ;  beggars  lodging  in, 
to  be  reported,  if  required,  to  local  authority,  415 ;  bye-laws  ot,  417 ;  certificate 
of  character  necessary  qualification  for  keeper  of^  414 ;  cleanUness  o^  417;  eopg 
of  entry  in  registry  evidence  in  court,  414 ;  copy  of  bye-laws  receivable  in 
evidence^  417 ;  definitions  relating  to,  410,  416;  expenses  of  executing  act  by 
justices,  415 — how  levied,  417 ;  infectious  patients  may  be  removed  from,  by 
local  authority,  and  their  clothing  and  bedding  disinfected  or  destroyed,  414 ; 
inspected  before  let,  414;  inspection  of,  by  officers  of  local  authority,  412 ; 
keeper  oi,  convicted  three  times  may  be  deprived  of  his  licence,  4l5 ;  if  he  fiyl 
to  produce  a  good  character  may  be  refused  a  licoice,  414 — and  so  punished 
if  he  fail  to  provide  them  with  water,  4*4;  to  be  noticed  to  register,  412 ;  to 
give  notice  of  fever  in,  41 2;  offences  against  the  Acts  relating  to,  415  ;  old 
bye-laws  to  continue  in  force  until  new  ones  be  confirmed,  41 7;  pendkiss 
for  ofiences  against  Acts  relating  to,  and  their  recovery,  4]  8,  415,  417, 
420;  places  let  for  less  than  one  week,  416;  powers  of  local  authorities, 
418,  417;  registry  of,  412,  41 4  ;  reguladons  oi,  417 — approved  of  by  Local 
Government  Board,  359, 865  ;  water  to  be  supplied  to,  414;  to  be  white»atiMi 
in  April  and  October,  418. 

Compensation  to  owners  of  infected  articles  destroyed,  845,^415 ;  to  person 
affected  by  sewerage  works,  872,  401. 

Conveyanoes  for  the  sick,  847,  857,  878.| 


a  See  also  Artisans'  Dwellings  and  Labourers'  Dwellings. 
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Goats,  re  AcU  relating  to  Artizans'  Dwellmga,  429— Airta/  Grounds,  448— Cmrnnon 
Lodging  Houses,  417— Labourers*  Dwellings,  420— Nuisances  Removal,  864, 
892— PubKc  Health,  835— Sanitary  measures,  835,  843,  344;  in  executing 
private  sanitary  works  of  Joint  Samtary  Boards,  839 ;  of  Nuiscmce  Authority, 
not  a  Board  of  Guardians,  365 ;  of  preliminary  enquiries,  845 ;  of  Provisional 
Orders,  845 ;  recovery  ot,  189 ;  from  defaulting  sanitary  authories  by  police, 
842 — in  a  summary  manner  from  owner  or  occupier  of  prenuses,  880,  881, 
889,  407 — and  when  imposed  on  occupiers  may  be  deducted  by  them  from 
rent,  859 ;  for  supplying  water  to  private  persons,  868 ;  for  sanitary  pnrpoaes, 
not  limited  by  Parliament,  843 ;  for  sewers  not  to  exceed  a  rate  of  Is.  per 
pound,  890;  for  supplying  toater,  854 — and  getting  it  analyzed,  846. 

Dead  Bodies  may  be  interred  (374)  and,  to  guard  against  contagion,  may  be 
removed  to  mortuary  houses  (874)  by  sanitary  authorities. 

DeAnltloBS,  of  authorities,  persons,  places,  things,  &c,  849,  851,  854,  886,  410, 
411,  416,  418,  420,  424,  480,  482,  434,  441,  448,  456. 

Ditohes,  a  nuisance,  886 ;  may  be  cleaned  by  surveyor,  890. 

ZMalafeetioii  of  bedding  and  clothing,  345, 415 ;  may  be  done  by  sanitary  anthoritlea 
for  the  public  without  charge,  857 ;  of  premises,  856,  861 ;  notice  to  disinfect 
premises,  356 ;  of  ships,  874. 

Drainage— See  sewers. 

Drainage  Distrlots,  852. 

Drugs,  adulteration  o^  punishable  by  fine  of  X50,  and  on  a  second  conviction  by  six 
months  imprisonment,  458. 

Distress  "Warrant,  401. 

SUurth  Oloset  may  be  used  for  water  closet,  and  may  be  constructed  by  local 
authority,  and  earth  supplied  therefor,  408. 

Xntry  of  Premises,  by  sanitary  authorities  and  officers,   under  provisions  of 

ArHzans  and  Labourers  Dwellings  Act  and  Bakehouses  Act,  419 ,  480  ;  for  in- 
spection of  food  at  all  hours  from  9,  a.m.,  till  6  p.m.,  847;  886  ;  at  aU  rea- 
sonable hours,  887 ;  for  sanitary  purposes,  873,  895 ;  to  inspect  sewers,  404. 

Xpidemios,  appdntment  of  extra  sanitary  officers  during,  874;  medicine  may  be 
dispensed  during,  374 ;  regulations  relative  to,  878. 


costs. 

Faotories,  effluvia  from,  856,  891. 

Food,  analysis  of— See  adulteration. 

Food,  inspection  of,  by  Medical  Officer  of  Health  or  Inspector  of  Nuisances,  847, 
880 ;  any  person  convicted  for  selling  or  being  possessed  of  food  unfit  for  homan 
use  is  liable  to  a  fine  of  £20  or  impriwnment  for  three  months,  withoat  hard 
labour,  880. 
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for  abaiemerU  of  noisanoes  by  ownen'of  premises,  897,  and  by  sanitary 
aathority,  399 ;  to  permit  execution  of  works  by  owner,  999 ;  for  payment 
and  non-payment  of  costs,  400 ;  for  return  ot  sanitary  proceedings^  402 ;  for 
warra$U  of  distress,  401. 


not  liable  to  tolls,  347. 
0«s  and  "Water  Snxqply,  434. 
Oas  Works,  pollution  of  water  by,  391. 
Qavei'uing  Body  of  Joint  Sanitary  Board,  338. 
Chiardiana — See  boards  of  and  sanitary  authorities. 

Boapitals,  conpe^ance  of  sick  to,  347,  357,  378;  of  sick  persons  finom  ships  to, 
358 ;  may  be  placed  outside  its  district,  847 ;  provided  by  sanitary  anthoritiet, 
336 — or  by  combined  sanitary  authorities,  360. 

Infeoied  clothing  and  bedding  may  be  destroyed,  345,  357,  415 ;  persooft  may  be 
removed  to  hospital,  347,  357,  358,  378. 

laapeoiiOB  of  Bakehouses,  419  *,  of  diseased  meat  and  unsound  food,  347,  380 ; 
lodging  houses,  412,  425;  ot  premises,  356,  373;  of  ships,  358,  363,  374 ;  at 
any  hour  that  business  is  carried  on,  358  ;  from  9  o'clock,  a.m.,  till  6  o'clock, 
p.m.,  386 ;  at  all  reasonable  hours,  387 ;  private  premises,  895 ;  by  sewer 
authority,  404. 

Zamwotor  of  Local  Government  Board  may  attend  meetings  of  Sanitary  Board* 
333. 

Znspeotor  of  Niiisaaooa,  appointing  of;  376  (See  also  Sanitary  Sab-officer>. 

Jiistloea  may  try  cases  arising  out  of  Burial  Grounds  Act  through  a  member  of 
Burial  Board  or  contributor  to  its  expenses,  337;  eligibility  to  try  certain 
cases,  879 ;  warrant  of  distress,  401. 

Jnatioeo'  Order  to  abate  nuisances,  387;  by  owner,  377 — by  sanitary  authority, 
399 ;  to  admit  sanitary  authorities  and  officers  to  inspect  food,  347 — and 
premises,  386,  395  ;  to  prohibit  future  nuisances,  388 ;  for  patpnaU  of  costs, 
400;  to  construct  privies ;  to  have  children  vaccinated,  347;  to  permit  of 
works  by  owner. 

Juatloea*  Order  for  structural  works  must  be  appealed  against  within  7  days, 
389. 


I— See  Board  of  Works. 
Ziooal  Authority— See  Sanitary  Authority. 

ZiOoaT  Ctevemment  Board,  may  award  extra  medical  officers  employed  by 
Boards  of  Guardians  remuneration.  866 ;  may  dose  burial  grounds  on  cause 
shown,  387 ;  may  compel  by  mandamus  negligent  sanitary  authorities  to  do 
their  duties,  342 ;  consent  oi,  necessary  for  sanitary  loans,  341 ;  constituted 
by  36  and  37  Vict,  c.  69,  369 ;  may  put  in  force  provisions  of  Diseases  Pre- 
vention Act,  1855,  373  ;  inspector  of,  may  attend  sanitary  boards,  334 ;  orders 
of,  published  in  Dublin  Gazette,  345— require  Parliamentary  confirmation,  345  * 
may  in  times  of  epidemics  issue  special  sanitary  reguUUions,  373;  pnmsional 
orders  of,  cannot  be  made  without  due  notice,  344 ;   powers  of  Poor-law 
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Xiooal  CtovernnMmt  Bord-^-cow^wmed 

Commission  vested  in,  869;  may  determine  qu«$tion$  arisiag  out  of  trans- 
ference of  sanitary  powers  caused  by  Public  Health  Act,  1874;  Lord  Lieutenant's 
sanitary  powers  transferred  to,  341 ;  may  repeal  or  amend  certain  laws,  341— 
on  request  of  sanUary  authorities,  339 ;  may  direct  sanitary  anthoritieB  to  k^ 
point  superintendent  sanitary  officers,  834 ;  may,  under  certain  ctrcumstanofm, 
alter  or  unite,  permanently  or  for  certain  purposes,  sanitary  districts^  832, 337; 
may  indicate  proper  fund  chargeable  for  sanUary  purposeSf  834;  and  interpret 
matters  under  provisions  of  37  and  38  Vict.,  c.  93,  sec.  7,  333. 

ZiOoal  Oovenment  (XreUad)  Act,  370. 

costs  and  Board  of  Works. 


to  Burial  Boards,  449 ;  for  establishing  public  parks,  433 ;  tor  sanitaiy  pur- 
poses, 440. 

a  liOdgUkg  BouaoB  Ibr  loiboiuiiiff  Olasaes,  Act  relating  to,  420 ;  and  which 
may  be  adopted  In  any  town  with  governing  body,  421 ;  Boardqf  Works  may 
lend  money  on,  421 ;  under  certain  conditions,  42  i;  bye-laws  for,  423 ;  erected  by 
local  authorities  out  of  general  or  special  rate,  421 ;  incomes  firom,  applied  to 
local  fund,  421 ;  lands  may  be  taken  for,  by  local  authorities,  422 ;  local 
authorides  proposing  to  erect  them  must  give  not  less  than  28  days,  nor  more 
than  42  days*  notice  of  their  meeting  to  consider  such  proposal,  421 ;  may 
supply  gas  and  water  to,  423 ;  penalties  under  the  acts  relating  to,  divided 
between  local  authority  and  informer,  424;  regtHationioi  separation  of  sezeft 
423 ;  to  prevent  overcrowding,  428. 

Manure,  removal  of;  386 ;  may  be  sold,  389. 

Medloal  Officer  of  XMspenaary  an  ex-officio  officer  of  health,  334 ;  may 
charge  for  attendance  on  ship  board,  874. 

Medical  Officer  of  Health,  appointment  o^  334 ;  certificate  as  to  overcrowding, 
392  ;  requisition  signed  by  10  inhabitants  equal  to  his  certificate  for  abatement 
of  a  nuisance,  355. 

Milk,  317. 

Nnleaiice  Authority,  any  authority  enforcing  removal  of  nuisances,  883,  854, 
886,390,391.    See  sanitary  authority. 

If  nleaiicee,  from  animals  ill  kept,  386 ;  black  smoke,  355 ;  cesspool,  886 ;  ditch, 
886;  factories,  855,  891;  drains,  886;  gutter,  886;  manure,  886,  889;  over- 
crowding, 855,  892 ;  premises  injurious  to  health,  886;  urinals,  886;  water- 
course, 886. 

If  nioaiice^  abtUement  by  sanitary  authority,  399 ;  by  owner  of  premises,  897,  899 ; 
by  police,  878 ;  costs  of  abating,  400 ;  and  distress  warrant  to  recover  them, 
401 ;  notice  ot,  895 ;  order  to  look  for  in  private  premises,  887,  896 ;  private 
persons  aggrieved  by  a  nuisance  may  take  proceedings  to  abate  it,  878 ;  any 
person  may  complain  of^  847 ;  summons  to  appear  before  a  justice  to  abate 
it,  896. 

a  See  also  Artisans*  Dwellings  and  Common  Lodging  Houses. 
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If Otioev  from  jiuUoes  to  ahaU  muBances,  d07;  to  <fini|/ec<  premises,  856;    m  to 
intended   exanunatitm  of  piemisea,  396;   be  given  to  those  persons  whose 
factiwriu  evolve  efflavia,  before  law  proceedings  are  to  be  taken,  356 ;  in  refer- 
ence to  proposed  supply  of  gtu  or  waier  to  towns,  &c.,  435 ;  required  by 
Local  Government  (Ireland)  A.ct,  1871,  to  be  given  in  November  and  December, 
may  be  given  in  September  aud  October,  or  October  and  November,  340 ;  from 
Local  GooemmaU  Board  relative  to  provisional  orders  under  Public  Health 
(Ireland)  Act,  1874,  344 ;  to  remove  momire,  363 ;  to  prohibit  nm*ance»  for 
the  future,  388;  relative  to  establishment  of  pu62tc;Hiribr,  re  32  &  33  Vict., 
c.  28,  432 ;  to  cease  emission  of  black  $moke^  355 ;  to  be  given  on  constitu- 
ting new  sewerage  district,  352 — such  orders  require  parliamentary  confirma- 
tion, 845. 

If  Otloe  mujt  be  signed  by  clerk  of  intention  to  adopt  Lodging  Houses  Act,  42L 

If  oodims  Tkmdes,  891. 

Removal  Acts,  875,  879,  884. 


Oooapler  may  pay  ofS  charget  for  sanitary  works  on  his  premises,  381 ;  may  dram 
into  pablic  servers  on  giving  notice  to  authorities,  352  ;  may  pay  to  local 
authority  expenses  contracted  by  the  latter  in  making  sanitary  improvsmenta 
on  his  premises,  and  deduct  three-fourths  thereof  from  his  rent,  881. 

Ordars  of  Local  Qovemmant  Board,  published  in  Dublin  GazetU,  845.  (See  also 
Local  Qovemment  Board  and  Justices.) 

Overorowdiiig  of  rooms,  855, 4692. 

Ovmers  otfadories  required  to  make  structural  works  may  refuse  to  have  their 
cases  tried  by  Justices,  392;  of  coAolf,  mill-races^  watercourses^  &c,  not  to  bo 
interfered  with,  395. 

PmMltiefl  for,  adulteratmg  drugs,  £50— second  conviction,  six  months*  imprison- 
ment, 457 ;  adulterating  food  with  noxious  ingredients,  £50— second  conviction, 
tax.  months*  imprisonment,  457;  sale  of  any  article  of  food,  drink,  or 
drugs,  adulterated  or  not  pure,  £20 — second  conviction,  £20  and  pub- 
lication of  conviction  in  newspaper,  457 ;  allowing  animals  to  graze  in 
burial  grounds,  2s.,  445  ;  obstructing  carrying  out  of  provisions  of  Artizang 
Dwellings  Act,  £20  per  day,  430;  for  not  keeping  bake/iouses  in  proper  state, 
£5,  419 ;  allowing  persons  under  18  years  old  to  work  in  bakehouses  from  9 
o'clock,  p.m.,  till  5  o'clock,  a.m.,  for  first,  £2,  for  second,  £5,  and  £1  per  day 
during  continuance  of  the  offence,  418;  officers  of  Burial  Boards  accepting 
other  than  official  fees,  £50,  451 ;  interring  bodies  in  burial  ground  closed 
by  order  of  Local  Government  Board  or  in  a  private  grave  without  consent  of 
owner  thereof  £10,  444,  445 ;  conducting  candle  making,  bone  boiling,  soap 
making,  &c,  in  a  manner  injurious  to  health,  minimum^  £2;  maximsant  ^; 
ths  penalty  being  doubled  at  each  succeeding  conviction  up  to  £200,  892 ; 
selling  or  intending  to  sell  diseased  or  otherwise  unsound  food,  £20  or  threa 
months'  imprisonment  without  hard  labour,  380 ;  disobeying  Justices'  order  to 
abate  a  nuisanoe,  10s.— and  for  wilful  disobedience,  £1  a  day,  888;  dramrn^ 
into  public  sewers  without  consent,  £20,  353]  false  rqfresentatioiu  relative  to 
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Penalties— eontmiMdL 

infectioos  disease  in  tenement  booses,  £20  or  one  month*8  imprisonment,  8i8 ; 
refusing  to  undertake  not  to  create  fiUure  nuisance,  £1  per  day,  888;  fooling 
water  with  gas  washings,  £200,  to  be  sued  for  within  six  months  in  soperior 
coort,  391 — continoance  of  offence  after  service  of  notice,  £20  a  day,  891 ;  entering 
without  notice  public  conveyances  whilst  soffering  from  infectioos  disease, 
£5,  357;  exposure  of  person,  clothes,  &c,  affected  with  infection,  £5,  SCO; 
lodging  house  keeper  not  notifying  outbreak  of  infecHout  disease  therein, 
£5,  and  £2  daily  during  ofience,  413 ;  injuring  property  of  sanitary  autho- 
rity, £5,  362 ;  resisting  removal  of  infected  persons  fh)m  shiffe  and  boats  to 
hospital,  £5,  358 ;  keeper  of  lodging  or  slaoghter-hooses  neglecting  to  place 
notices  that  they  are  so  on  the  premises,  £5,  and  10s.  duly  doring  continoance 
of  offence,  346;  obstructing  or  disobeying  roles  or  orders  of  Local  Gcveih^ 
merU  Boards  made  under  section  52,  Sanitary  Act,  1866,  £50, 348;  non-removal 
of  manure,  £1  a  day,  364 ;  obstructing  sanitary  authorities  and  officers,  £5  to 
£20,  347,  375, 380, 393,  419, 430;  over-crowding  of  rooms,  £2,  and  £1  daily  dor- 
ing  continuance  of  offence,  360, 392 ;  violation  of  rules  of  public  parks,  £5,  488 ; 
storing  over  40  gallons  of  petroleum  without  a  licence,  and  for  selling  it  when 
it  gives  off  inflammable  vapours  under  100^  Fah.  without  a  proper  label,  461 ; 
breach  of  provisions  of  Poisons  Act,  £5 ;  second  ofiEenoe,  £10,  460 ;  refusing 
admittance  to  sanitary  authorities,  £5  to  £20,  893 ;  violating  ruks  forregistered 
lodging-houses,  £2,  and  £1  daily  during  continuance  of  ofiEenoe,  360 ;  for 
using  steam  whistles  illegally,  £5,  and  £2  per  day  during  continuance  of 
offence,  461 ;  for  neglect  on  part  of  sanitary  authorities  to  remove  house  re- 
fuse when  that  duty  is  imposed  on  them  by  Local  Government  Board,  58.  a 
day,  342 ;  refusing  to  have  a  child  vaccinated,  £1,  347 ;  ne^ecting  to  diainfect 
vehicle  used  for  conveyance  of  infected  persons,  £5,  860 ;  pollution  of  water, 
£5,  and  £1  daily  duriog  continuance  of  offence,  376— by  gas  washings,  £200, 
and  £10  a  day,  891. 

PenalUes,  application  of,  456,  460;  onder  32  &  88  Vict,  c  115 ;  recoverable,  11  k 
12  Vict,  c.  48,  893. 

Fetroleani,  Acts  relative  to,  461 ;  roles  relative  to  its  storage,  sale,  fcc,  of;  46L 

Polsoiie  Act,  459  ;  regulation  for  the  sale  of  poisons,  459. 

Polioe  acting  as  sanitary  authority,  842,  878. 

Public  Parke,  Act  relating  to,  482 ;   may  be  adopted  in  towns  of  over  6,000 
inhabitants,  432. 


Rallwesre  Olansee  OoBeotidatlon  Aot,  1845,  provision  reUtive  to  reooreiy 
of  penalties  incorporated  with  14  &  15  Vict,  c  28,  418. 

Rate  for  sanitary  purposes  not  limited  by  statute,  848. 

ReetiioilOBB  relative  to  inspection  of  common  lodging  houses  in  the  Poblic  Health 
Act,  1848,  not  to  apply  to  14  &  15  Vict,  c  28. 

Proieotlon  of  sanitary  anthorities,  &c.,  891 ;  officers  against  actions,  888. 
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Sanitary  Anthoritlea,  accounts  of;  audited  annoallyf  on  14  dmys*  notice,  bj 
auditor  of  Local  Government  Board,  846 ;  may  horrwo  money,  842,  848,  421, 
430,  488,  441,  442,  448 ;  may  construct  hath$  and  wuh-houtes,  838 ;  may  ap- 
point ammiUeei^  851 ;  are  carporaiiont,  862 ;  may  inter  the  dead,  874 ;  may 
dismfect  bedding,  clothing,  845,  415;  and  premises,  856;  neglecting  to  do 
certain  dutieSy  their  powers  may  be  transferred  to  other  persons  by  Local 
Government  Board,  354,  864 ;  may  construct  earth  and  water  closets,  408 ; 
may  enter  premises  (see  entry  inspection  and  obstruction) ;  expenses  of — see 
costs ;   not  to  allow  furnaces  to  evolve  black  smoke,  355 ;  are  Boards  of 
GwnxUans  solely  whilst  certain  provisions  of  Diseases  Prevention  Act  are  in 
force,  383;  may  provide  hospitals,  336,  360;  may  purchase   land,  336,  340, 
862— and  let  it,  341 ;  may  draw  up  regulations  for  lodging-houses,  subject  to 
approval  of  Local  Government  Board,  333 ;  may  appoint  extra  medical  officers 
and  dispense    medicines  during  epidemics,  374;  member  oi,  accepting  feet 
therefrom  loses  his  seat,  342  ;  individual  members  o^  protected  from  actions, 
838;  may  construct  mortuary  houses,  357;  neglecting  their  duties  may  be 
superseded  by  police  officer,  354 — whom  they  must  pay,  or  be  compelled  to  do 
so  by  mandamus,  342 ;  to  supply  water,  or  may  be  superseded  with  respect  to 
that  part  of  their  duties,  353,  362,  408 ;  sanitary  officers  appointed  by,  834 ; 
may  direct  proceedings  to  be  taken  to    enforce  Nuisances  Removal  Act, 
1855,  394 ;  must  scavenge  streets,  and  private  dwellings,  when  so  directed  by 
Local  Government   Board,   342 ;  is  a  sewer  authority,  332 ;    solely  or  in 
combination  with  other  sanitary  authorities ;    may  construct   sewers,    885, 
403,  401 — and  compensate   persons  affected  thereby,    401 — and    prosecute 
those  draining  into  them  without  leave,  401 ;  sewers  of,  may  be  drained  into 
by  persons  outside  district,  but  only  by  permission,  and  are  not  to  be  emptied 
into  canals,  rivers,  or  watercourses,  404 ;  may  remove  the  sick  from  contagious 
diseases  to  hospital,  and  keep  vehicles  for  that  purpose,  857,  414 ;  may  sett 
manure  which  owner  refuses  to  remove,  889 ;  may  supply  water  to  district, 
840,  853,  484 — ^may  be  compelled  to  do  so,  853 ;  may  supply  lodging  houses 
with,  433 ;  or  under  forfeiture  of  licence  compels  owners  of,  so  to  do,  414 ; 
may  combine  with  other  authorities  to  obtiun  water  supplies,  887;  may  have 
toe^  analysed,  846 ;  public  wells,  &c,  vested  in,  376. 

Sanitary  Boards,  joint,  889. 

Sanitary  Proceedings,  return  o^  402. 

Soheduloa,  re—Artizans'  and  Labourers"  Dwellings"  Act,  1868,  431  ;  Common 
Lodging  Houses  Act,  1854,  HZ,  Gas  and  Water  Act,  1870,  438 ;  Nuisance 
Femoval  Acts,  1855,  395;  Sanitary  Act,  1866,  368;  Jsiuoage  Utilization  Acts, 
1864,405. 


may  be  disposed  of  for  not  more  than  25  years  by  local  authority,  405. 
Ship,  dinnfection  o^  374;  for  sanitary  purposes  a  dwelling,  858,  863. 
Slaa^hter-houaea,  a  nuisance,  891 ;  notice  on,  846. 

Smoke,  nuisance  from,  355. 

■holHng,  when  a  nuisance,  891. 
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Stmotaral  work  ordered  to  be  done  by  sanitary  authority,  may  be  appealed  against 
within  seven  days,  389 ;  whether  or  not  necessary  to  be  referred  tosuperior 
court,  if  desired  by  owner  of  premises,  892. 

I  to  appear  before  a  justice  to  abate  a  nuisance,  896. 

United  Sanitary  Distrlots,  337. 

United  Drainage  Districts,  335 ;  appeal  firom  persons  aggrieved  therefrom, 
335. 

inrban  Sanitary  Anthorltles,  331. 
Vaooinatlon,  offence  against  laws  of;  317. 

Sewers,  comtmction  of^  335,  403,  404 ;  made  by  combined  sanitary  authorities^ 
335 ;  may,  with  permisaon,  be  drained  into  by  persons  outside  of  district, 
P53 ;  must  not  be  discharged  into  watercourses,  404 ;  special  districts  for,  387, 
839,  352 ;  persons  living  in  district  have  a  right  to  use  after  due  notice,  852 1 
notice  of  intended  formation  of  a  sewer  (drainage)  district,  352 ;  notice  to 
owner  to  construct  sewers-,  persons  affected  by  to  be  compensated,  404. 

Water,  anaiysis  of,  346 ;  fouling  of,  376 — ^by  gas  drainage,  391 ;  owners  of  lodging 
houses  may  under  forfeiture  of  licence  be  obliged  to  supply  them  with  water, 
414 ;  cost  of;  supplied  to  private  persons,  recoverable  summarily,  363;  supplied 
to  lodging  houses,  423 ;  by  sanitary  authorities  to  their  districts,  340,  858,  482 
—  or  in  their  default  by  persons  appointed  by  Local  Crovemment  Board, 
353,  362. 

Water  Closets  may  be  constructed  by  sanitary  authorities,  408. 

IKTater  BDIls  may  be  purchased  by  sanitary  authorities,  840. 

Wells,  water  of;  may  be  analysed,  346 ;  if  foul,  may  be  closed  on  order  obtained  by 
sanitary  authority,  346 ;  public,  vested  in  sanitary  authorities,  876. 

Whitewashing  of  lodging  houses  to  be  performed  twice  a  year,  413. 


Edward  Purdon,  Steam-Press  Printer, 
23,  Bachelor's-walk,  Dublin. 


20,  King  IVUliam  Sired,  Strand, 
January,  1874. 


PUBLICATIONS 

BAILLlfeRE,  TINDALL,  &  COX. 


B  in  Hygiene  and  Surgery,  from  the  Franco-Prussian 
War.  Fonning  the  most  complete  text-book  of  Hygitne 
and  Military  Surgery  of  modem  times. 

By  Surgeon-General  C.  A.  Gordon,  M.D.,  C.B., 
late  on  Special  Service,  on  behalf  of  Her  Majesty's  Govern- 
ment, with  the  Army  in  Paris.     Illustrated,  10s.  fid. 
"The  work  is  an  exceedingly  valuable  one  as  a  record  of  personal  obier- 
Tation,  and  of  exporiencu  so  recently  acquired  in  varied  .ami  extended  fielfis 
of  observation,  by  a  meilical  officer  of  distinguished  position  and  high  pro- 
fessional attainments." — Army  ami  Natiy  CacitU, 

"  Dr.  Gordon's  work  has  already  attained  a  hx(;h  character  in  medico- 
inililary  lilemtuie." — Boilsn  Mtdkal  and  Surgical  yournal. 

"  Toules  les  questions  se  rapportnnt  A  la  chirurgie  sonl  expoiices  de  main 
demattre,  d.anstclivre  dc  M.Gordon;  il  discute  avec  autontc  lesdifCSrent 
modes  de  traitemcnt,  et  en  noniculier  les  principcs  sur  lesiiueU  dmt  reposer 
la  chimrgerie  conscri'alricc.  — La  France. 
Asliantfie  uid  the  Asli&iiteeB, 

By  the  same  Author,  ts.  &/., 
Life  on  the  Gold  Coast.  Being  a  Full  and  Accurate  Descrip- 
tion of  the  Inhabitants,  their  Modes  and  Habits  of  Life ; 
interspersed  with  amusing  Anecdotes,  Hints  to  Travellers 
and  others  in  Western  Africa,  from  the  note-book  of  an 
officer  long  resident  on  the  Gold  Coast. 


2  Publications  by  Bailiierc,  Tindall^  and  Cox. 

By  the  same  Author^  super  ciothy  2S.  6d.  ;  or,  popular 
edition,  paper  wrapper,  is,, 

A  Manual  of  Sanitation ;  or,  First  Help  in  Sickness  and  when 
Wounded.  Specially  adapted  as  a  pocket  companion  for 
officers  and  privates  of  the  regular  and  volunteer  services 
at  home  and  abroad,  in  peace  and  in  war. 

**  Instructions  conveyed  in  clear  and  intelligible  terms." — TAe  Standard, 

**  The  official  distribution  of  Ur.  Gordon's  little  manual  throughout  the 
forces,  would,  indeed,  be  a  lioon.  Volunteers  would  also  do  well  to  pur- 
chase and  study  it." — Tlic  Medical  Ihess  and  Circular. 

**  Contains  a  great  deal  of  useful  matter  simply  arrangc<^  in  alphabetical 
order  for  ready  reference,  and  might  be  of  great  use  to  others  besides 
soldiers." — T/ie  Builder. 

"Though  meant  in  the  first  place  for  army  use,  it  might  with  advantage 
find  a  place  in  the  household,  as  it  is  sensible  and  practical. " —  T^e  Graphic. 

Also  by  the  same  Author,  3J.  dd.. 

Experiences  of  an  Army  Surgeon  in  India.  A  Concise 
Account  of  the  Treatment  of  the  Wounds,  Injuries,  and 
Diseases  incidental  to  a  Residence  in  that  Country. 

Also  by  the  same  Author,  ij*., 

The  French  and  British  Soldier.  A  Lecture  on  Some 
Points  of  Comparison,  delivered  before  H.R.H.  Prince 
Arthur  and  the  Garrison  of  Dover. 

"  Clearly  and  ably  written,  and  may  be  read  by  civilians  with  much 
pleasure  and  profit." — The  Figaro. 

In  the  Press,  Demy  Octavo, 

Short  Lectures  on  Sanitary  Subjects. 

By  Richard  J.  Halton,  L.K.Q.C.P.,  L.R.C.P.   Edin., 
L.R.C.S.I.,  &c.,  Medical  Officer  of  Health  to  Kells. 

Lecture        I.  The  Necessity  of  Sanitary  Science. 
II.  Air. 

III.  Sanitary  Science  in  the  Sick  Room. 

IV.  Ventilation. 
V.  ITie  Relation  of  Popular  Literature  to  the  Public  Health. 

VI.  Food. 
VII.  Clothing. 
VIII.  Cleanliness. 
,,  IX.  Sanitary  Science  in  Relation  to  the  Training  and  Educa- 

tion of  the  Young. 
X.  Epidemics. 

XI.  The  Influence  of  Amusements  on  the  Public  Health. 
„         XII.  Over-crowding. 


Publications  by  Bailliere^  Tindally  and  Cox, 


Pood;  its  Varieties,  Chemical  Composition,  Nutritive 

Value,  Comparative  Digestibility,  Physical  Functions  and 
Uses,  Preparation,  Culinary  Treatment,  Preservation, 
Adulterations,  &c. 

By  Henry  Letheby,  M.B.,  M.A.,  Ph.D.,  &c., 
Professor  of  Chemistry  at  London  Hospital,  Food  Analyst 
and  Medical  Officer  of  Health  to  the  City  of  London. 
New  edition,  entirely  re-written,  enlarged,  and  brought  up 
to  the  present  time.     ^s. 

"An  excellent  notion  of  the  chemistry  and  physiological  action  of  the 
various  foods  will  be  derived  from  a  perusal  of  Dr.  Letheby 's  book,  and  the 
reader  will  be  entertained  throughout  by  the  narration  of  many  facts  which 
will  enliven  the  study." — llic  Lancet. 

*'  We  know  by  experience  that  Dr.  Letheby's  book  is  readable,  being 
garnished  with  gossip  of  all  sorts,  learned  and  unlearned  ;  and  abounding 
in  interesting  and  amusing  facts." — The  Scotsman. 

**  Either  as  a  text-book  for  schools  or  as  a  household  guide,  it  is  excel- 
lently adapted." — Piildic  Opinion. 

*'  Clergymen  who  are  interested  in  'cooking  for  the  poor'  will  find  much 
to  aid  them  in  this  valuable  work,  a  copy  of  which  ought  to  be  in  every 
household. " — Figaro. 

A  Handy  Book  of  Food  and  Diet  in  Health  and  Disease. 

By  Professor  Cameron,  M.D.,  Ph.D.,  Analyst  to  the  C\ty 
of  Dublin,  &c.     Cloth,  \s. 

"  The  object  of  the  book  is  to  explain  the  newest  views  as  to  the  physi- 
ology of  digestion,  and  the  comparative  values  of  food  substance.  It  is 
short  and  sensible." — TJic  Globe. 

*  *  A  useful  statement  of  our  present  knowledge  of  the  sanitary  value  of 
various  articles  of  food. " —  The  Standard. 

By  the  same  Author^  6^., 

On  Diseaso  Prevention.     A  Practical  Treatise  on  Disinfec- 
tion. 

**  This  little  work,  which  is  offered  at  the  trilling  charge  of  sixpence,  con- 
tains practical  directions  for  disinfecting  rooms,  clothing,  bedding,  &c., 
with  chapters  on  vaccination,  water  impurities,  and  other  important  sanitary 
matters.'  — The  RciieiiK 

Also  by  the  same  Author^  2S,  6^/., 

Lectures  on  the  Preservation  of  Health. 

On  Vitiated  Air.     A  Paper  read  before  the  Association  of 
Medical  Officers  of  Health,  1873. 

By  C.  Meymoti'  Tidy,  M.B., 
Lecturer  on  Chemistry  and  Professor  of  Medical  Juris- 
prudence at  the  London  Hospital.     6(1. 


Publications  by  Baiilikrey  Titidall^  and  Cox. 


Diseases :  an  Inquiry  into  their  Parasitic  Origin,  Con- 
nection with  Eye  Affections,  and  a  Fungoid  Theory  of 
Cholera. 

By  Jabez  Hogg, 
Surgeon  to  the  Royal  Westminster  Ophthalmic  Hospital, 
President  of  the  Medical  Microscopical  Society,  &:c    2s,  6d. 

"It  gives  actual  experiments,  which  are  of  great  interest." —  Th^  Medical 
Press  and  Circular. 

**  We  have  much  pleasure  in  recommending  this  little  book." — 775«r 
Doctor, 

**  This  little  work  must  prove  very  useful." — TAe  Indian  Afai/, 

"  Mr.  Hogg  gives  interesting  accounts  of  his  investigations  and  experi- 
ments connected  with  the  various  fungi  which  accompany  diseases  of  the 
skin." — T/ie  Morning  Post. 

**  Sound  teaching  will  be  found  in  Mr.  Hogg's  treatise." — Illustrated 
London  News. 

By  the  same  Author^  in  Preparation ^ 

The  Ophthalmoscope :  a  Treatise  on  its  Use  in  Diseases  of 
the  Eye.     4th  edition,  loj.  ^d. 

The  Treatment  of  Chronic  Skin  Diseases. 

By  E.  D.  Mapother,  M.D., 
Professor  of  Physiology  in  the  Royal  College  of  Surgeons 
of  Ireland.     2s.  6d. 

Skin  Eruptions :  their  Real  Nature  and  Rational  Treatment, 
By  Dr.  Barr  Meadows,  Physician  to  the  National  Insti- 
tution for  Diseases  of  the  Skin,  &c.  Sixth  edition,  cloth. 
2s.  Gd. 

On  the  Tonic  Treatment  of  Gk>ut.    With  Cases. 

By  James  C.  Dickinson,  M.R.C.S., 

late  of  the  Medical  Staff  of  H.M.'s  Bengal  Army,  and 

formerly  Staff  Surgeon  Crimean  Army.     Second  edition. 

Zs,  dd, 

"We  feel  perfectly  justified  in  introducing  this  very  practical  treatise  on 
gout. " —  77ie  Medical  Press  and  Cirndar. 

**A  thoughtful  and  practical  work." — Public  Opinion » 

By  the  same  Author ^  2^., 

Suppressed  Gk>ut :  its  Dangers  and  Treatment ;  with  an 
Appendix  on  the  Uses  of  the  Vals  Waters. 

Also^  I  J., 

Indian  Boils :  their  Varieties  and  Treatment  without  Dis- 
figurement 


Publications  by  BailWere^  TindcUl^  and  Cox, 


The  Training  of  the  Mind  for  the  Study  of  Medicine. 

A  Lecture  delivered  at  St  George's  Hospital,  Oct.  ist,  1873, 

By  Robert  Brudenell  Carter,  F.R.C.S., 
Professor  of  Ophthalmic  Surgery  in  the  Hospital,     i  j. 

"  A  remarkable  address." — The  Lancet, 

"  No  one  can  read  it  without  learning  and  profiting  much." — 77teStudmi^s 
yountal. 

Lessons  in  Laryngoscopy :  including  Rhinoscopy  and  the 
Diagnosis  and  Treatment  of  Diseases  of  the  Throat. 
Forming  a  Complete  Manual  on  the  Use  of  the  Laryngo- 
scope in  Diseases  of  the  Throat,  Chest,  and  Lungs. 
Illustrated  with  Hand-coloured  Plates  and  Wood-cuts,  for 
the  use  of  Practitioners  and  Students. 

By  Prosser  James,  M.D.,  M.R.C.P., 
Lecturer  on  Materia  Medica  and  Therapeutics  at  the 
London  Hospital,   Physician  to  the  Royal  Hospital  for 
Diseases  of  the  Throat,  &c.     5^.  dd. 

By  the  same  Author y  is., 
The  Progress  of  Medicine.     A  Lecture  delivered  at  the 
London  Hospital,  October  ist,  1873. 

**Thc  lx>ok  closes  with  many  thoughts  and  precepts  that  seem  true  to  us, 
and  we  think  that  the  lecture  has  wisely  been  printed." — Guys  HospittU 
GazcUe, 

"  An  excellent  resume  of  the  great  and  rapid  advances  that  have  been 
made  in  the  science  of  medicine  during  the  last  twenty-five  years." — The 
C>.tudenCs  Joitrttal. 

Overwork  and  Premature  Mental  Decay :  its  Treatment. 
An  Essay,  with  Cases  read  before  the  Medical  Society  of 
London,   1873. 

By  C.  H.  F.  RouTH,  M.D.,  M.R.C.P.  London, 
Senior  Physician  to  the  Samaritan  Hospital  for  Women 
and  Children,  Consulting  Physician  for  Diseases  of  Women 
to  the  North  London  Hospital.     Price  is. 

By  the  same  Author,  price  y,  td,, 
On  Fibrous  Tumours  of  the  Womb:   Points  connected 
with  their  Pathology,  Diagnosis,  and  Treatment.     Being 
the   Lcttsomian  Lectures  delivered  before  the  Medical 
Society  of  London. 

Also,  by  the  same  Author,  price  is., 
Lectures  on  Diseases  of  Women  and  Children. 

Also,  price  ij-., 
On  Uterine  Deviations. 


Puhlicaiions  by  Bailiihre^  Tindall,  and  Cox. 


The  Text-Book  of  (113)  Anatomical  Plates,  designed  under 
the  direction  of  Professor  Masse,  with  Descriptive  Text. 

By  E.  Bellamy,  F.R.C.S., 
Senior   Assistant    Surgeon  to   Charing  Cross    Hospital. 
Second  edition,  plain,  21s. ;  hand-coloured,  42^. 

**  This  beautiful  text-book  affords  the  easiest  way  of  getting  up  the  most 
difhcult  subject  of  the  medical  curriculum." — Medical  Press  and  Circular. 

**  With  these  ])latcs  the  student  will  l>2  able  to  read  up  his  anatomy 
almost  as  readily  as  with  a  recent  dissection  before  him." — Students^ 
Journal. 

The  Students'  Case  Book :  containing  Practical  Instruc- 
tions, and  all  the  Necessary  Information  for  Clinical  Work 
and  Case-taking.  Originally  compiled  by  a  Student  for 
Students,  in  order  to  Facilitate  Clinical  Work,  and  to 
encourage  a  Systematic  Method  of  Case- taking.  The 
work  also  contains  a  number  of  Blank  Ruled  Sheets  for 
recording  full  particulars  of  Cases  as  seen.  It  will,  more- 
over, be  of  great  Assistance  to  the  Visiting  Physician  and 
Surgeon.     \s. 

Elements  of  the  General  and  Minute  Anatomy  of  Man 
and  the  Mammalia.     From  Original  Researches. 
By  Professor  Gerber,  University  of  Bern,  and 
Professor  George  Gulliver,  F.R.S. 
2  vols.,  containing  thirty-four  plates.     15^. 

The  Pathological  Anatomy  of  the  Human  Body.  Trans- 
lated from  the  German  of  Professor  Vogel 

By  George  E.  Day,  M.A.  Cantab.,  M.R.C.P.  London. 
With  TOO  plain  and  coloured  engravings.     i8j. 

Anatomy  of  the  External  Forms  of  Man :  designed  for 
the  Use  of  Artists,  Sculptors,  &c. 

By  Dr.  J.  Fau. 
Edited,  with  Additions,  by  R.  Knox,  M.D.,  F.R.C.S.E. 
Twenty-nine  Drawings  from  Nature.     Folio.     Plain,  24^. ; 
hand-coloured,  42J. 

Muscular  Anatomy  of  the  Horse. 
•  By  J.  I.  LuPTON,  M.R.C.V.S.     3J.  (>d. 

An  Epitome  of  Surgery. 

By  J.  Beadnell  Gill,  M.D.,  M.R.C.S., 
Surgeon  to  the  Dover  Hospital.     Price  is. 


Publications  by  Baiiiiire^  Tindall,  and  Cox, 


Deafhess :  its  Causes  and  Treatment,  with  Anatomy  and 
Physiolog}',  Human  and  Comparative,  of  the  Organ  of 
Hearing;  the  Diseases  incidental  to  its  Structure,  and 
their  Treatment 

By  John  P,  Pennefather,  M.K.Q.C.P.,  L.R.C.S.,  &c., 
Surgeon  to  the  Royal  Dis])ensary  for  D'seases  of  the 
Ear,  &c.     Illustrated,  5^". 

Diagnostics  of  Aural  Diseoso.      Second  Edition,  with  a 
Chapter  on  the  Application  of  Electricity,  and  Description 
of  the  Author's  Magneto-Electric  Catheter. 
By  S.  E.  Smith,  M.R.C.S.  England.     Illustrated,  2s,  6d. 

The  Philosophy  of  Voice.  An  Essay  upon  the  Physio- 
logical and  Physical  Action  of  the  Breath  and  Vocal  Cords 
in  the  Production  of  Articulate  Speech,  conjoined  with 
Vocal  Utterance.     By  Charles  Lunn.     is. 

Experimental  Bosoarchos  on  tho  Causes  and  Nature  of 

Hay  Fever.     Witii  AVood-ciits  and  Lithographic  Tables. 
By  Charles  H.  Blackley,  M.R.C.S.     7^. 

"  It  is  a  piece  of  real  honest  work,  original  and  instructive,  and  will  well 
repay  perusal." — The  Lancet. 

**  We  have  read  Mr.  Blackley's  very  instructive  treatise  with  much  inte- 
rest, and  have  been  much  impressed  by  h's  ingenuity  in  devising  cxperi- 
roents,  his  industry  in  carrying  them  out,  and  his  obvious  candour  in  giving 
the  results  of  his  observations." — Dr.  George  Johnson  in  the  London  Medical 
Record. 

African,  West  Indian,  and  other  Fevers  and  Diseases. 

By  Alexander  Lane,  M.D.,  Surgeon  Royal  Navy,    dd, 
DiarrhcBa  and  Cholera :  their  Successful  Treatment. 
By  John  Chapman,  M.D.,  M.R.C.P.  London.     \s, 

**  His  arguments  arc  enforced  at  great  length  in  the  pamphlet  before  us, 
and  are  supported  by  an  extensive  array  of  facts." — Medical  Times  and 
Gazette. 

Causes  of  Cholera :  its  Treatment. 

By  Wm.  Grove  Grady,  M.D.,  M.R.C.S.     \s. 

Typhoid  Fever :  its  Treatment. 

By  William  Bayes,  M.D.,  L.R.C.P.     \s. 

How  to  Prevent  Small-pox. 

By  Mordey  Douglas,  M.R.C.S.,  L.R.C.P.     Third  edi- 
tion.   6^. 

**  This  is  a  very  valuable  pamphlet.'' — Medical  Press, 


Publications  by  Bailli€re,  Tindally  and  Cox, 


The  Specific  Action  of  Drugs.    An  Index  to  their  Thera- 
peutic Value.     Price  ioj.  dd. 

By  Alexander  G.  Burness,  and  F.  Mayor, 
President  of  the  Central  London  Veterinary  Society. 
The  object  of  this  work  is  threefold  : — 

1.  To  point  out  that  each  drug  when  introduced  into 
the  system  acts  upon  some  special  parts  or  tracts,  in  virtue 
of  its  physical,  chemical,  or  dynamical  properties. 

2.  That  the  therapeutic  value  of  each  drug  is  to  be 
determined  by  ascertaining  the  symptoms  produced,  and 
the  parts  influenced  by  it  when  introduced  into  the 
healthy  animal  system. 

3.  That  while  a  toxic  dose  will  effect  such  changes  in 
a  part  as  to  unfit  it  for  any  vital  action,  a  lesser  dose,  ap- 
plied to  a  diseased  part,  will,  by  removing  that  state  of 
combination  of  the  elements  which  excited  diseased 
action,  enable  the  normal  process  of  nutrition  to  restore 
the  healthy  constitution. 
The  Sewage  Question :  a  Series  of  Reports.  Being  Investi- 
gations into  the  condition  of  the  Principal  Sewage  Farms 
and  Sewage  Works  of  the  Kingdom,  from 
Dr.  Lethebv*s  Notes  and  Chemical  Analyses.     4f.  6//. 

"  These  Reports  will  dissipate  obscurity,  and,  by  placing  the  subject  in  a 
proper  light,  will  enable  local  authorities,  and  others  interested  in  the 
matter,  to  perceive  the  actual  truths  of  the  question,  and  to  apply  them 
practically. 

Notes  on  Nuisances,  Drains,  and  Dwellings :   their  De- 
tection and  Cure.     By  W.  H.  Penning,  F.G.S.     6//. 

**  The  directions,  which  arc  plain,  sound,  and  practical,  will  be  found 
useful  in  every  household. " —  The  Doctor, 

"  This  little  pamphlet  should  be  studied  by  everybodv." — ScinUiJic Rei'ir*i\ 
**  This  is  an  admirable  and  most  useful  little  hook.  -  Fi^ro. 

School  Epidemics,  especially  Scarlet  Fever. 

By  a  Practical  Nurse.     4//. 

On  Scarlatina :  its  Nature  and  Treatment. 

By  I.  Baker  Brown,  F.R.C.S.  (Exam.), 
late  Surgeon  Accoucheur  to,  and  Lecturer  on  Diseases  of 
Women  and  Children  at,  St.  Mary's  Hospital      Third 
edition,  3J. 

By  the  same  Author^  is,, 
Sterility  :  its  Causes  and  Treatment.     Being  a  Paper  read  be- 
fore the  Medical  Society  of  London,  and  printed  by  request 


Publications  by  Bailliere^  TindcUl^  and  Cox.  9 

Notes  on  the  FharmacopoBial  Preparations.      Specially 
arranged  for  the  use  of  Students  preparing  for  Examina- 
tions, and  as  a  Note-book  for  General  Practitioners. 
By  Handsel  Griffiths,  Ph.D.,  L.R.C.P.,  &c., 
Librarian  to  the  Royal  College  of  Surgeons  of  Ireland. 

**  Will  be  found  useful  to  students  engaged  in  the  study  of  Materia 
Medica  and  the  Pharmacopana ;  the  Notes  are  faithful." — The  Lancet. 

**  From  the  many  excellences  of  the  work,  we  can  confidently  recom- 
mend it  as  a  most  valuable  help  for  those  who  arc  preparing  for  medical 
examinations." — Students^  JgurncU, 

**  The  student  has  only  to  turn  to  one  section  to  appreciate  the  succinct- 
ness and  accuracy  with  which  Dr.  Handsel  Griffitns  has  condensed  into 
brief  compass  the  chief  points  that  he  need  know  about  them." — Pharnia' 
ceutical  Jourtial. 

**  We  feel  sure  that  students  will  welcome  a  book  so  well  calculated  to 
aid  them  in  the  study  of  this  necessary  branch  of  their  curriculum, "— 
Guj^s  Hospital  Gazette, 

By  the  same  Author^  second  edition^  is., 

Fosological  Tables :  Being  a  Classified  Chart  of  Doses ; 
showing  at  a  glance  the  Dose  of  every  Officinal  Substance 
and  Preparation.  For  the  use  of  Practitioners  and  Stu- 
dents. 

**  We  welcome  these  Tables,  which  are  the  best  we  have  seen,  as  a  great 
boon  to  students  and  practitioners." — HospitcU  Gazette^ 

**  For  reference  they  will  be  almost  .as  valuable  to  the  prescribing  phjrsi- 
cian  as  to  the  student,  and  will  doubtless  occupy  a  prominent  position  in 
many  consulting-rooms." — Student^  Journal, 

**  The  Local  Government  Board  might  advantageously  consider  the  pro- 
priety of  supplying  every  dispensary  and  workhouse  with  a  copy,  the  cost 
of  which  would  weigh  little  against  the  benefit  which  such  ready  informa- 
tion would  be  to  the  Poor  Law  service." — Medical  Press  and  Circular, 

Also  by  the  same  Author ,  is.  6d.,' 

A  System  of  Botanical  Analysis,  applied  to  the  Diagnosis 
of  British  Natural  Orders,  for  the  Use  of  Beginners. 

"Backed  by  such  high  authority  as  Professors  Bentlcy,  Henslow,  and 
other  eminent  botanists,  we  can  safely  introduce  it  to  the  notice  of  our 
readers." — Students*  Journal. 

"  The  author  has  placed  the  student  under  considerable  obligations  by 
his  system  of  botanical  analysis." — Pharmaceutical  Jour tMl, 


lo  Publications  by  Bailliere.  Tindall^  and  Cox, 


Chemistry  in  its  Application  to  the  Arts  and  Manufkc- 
tures.     A  Text-Book  by  Richardson  and  Watts. 

Vol.  I.  :  Parts  I  and  2.— Fuel  and  its  Applications.     433  Engravings 

and  4  Plates     ....  £,\  ibj. 

Part  3. — Acids,  Alkalies,  Salts,  Soap,  Soda,  Chlorine  and  its 
Bleaching  Compounds,  Iodine,  Bromine,  Alkalimctr)*, 
Cilycerine,  Railway  Grease,  &c.,  their  Manufacture 
and  Applications  .  .  .  J^l  lys. 

Part  4. — Phosphorus,    Mineral     Waters,    Gunpowder,     Gun- 
cotton,    Fireworks,    Aluminium,    Stannatcs,    Tung 
states,  Chromatcs  and  Silicates  of  Potash  and  Soda, 
Lucifer  Matches  .  .  .  £,\     \s. 

Part  5. — Prussiate  of  Potash,  Oxalic  Acid,  Tartaric  Acid, 
Many  Tables,  Plates,  and  Wood  Engravings,  £,1  i6j. 

Parts  3,  4,  and  5  separately,  forming  a  complete 

Practical  Treatise  on  Acids,  Alkalies,  and  Salts  :  their  Manu- 
facture and  Application.     In  three  vols.,  J[^^  los. 

Collenette'8  Chemical  Tables :  Oxides,  Sulphides,  and 

Chlorides,  with  Blank  Forms  for  Adaptation  to  other 
Compounds.  Arranged  for  the  use  of  Teachers  and 
Students,  by  Professor  Collenette.     6^/. 

**  We  have  great  pleasure  in  recommending  this  little  work  to  all  who  are 
interested  in  having  the  study  of  chemistry  simplified  and  methodically 
treated. " —  Chetrt  ical  A-nus. 

**  An  excellent  means  for  the  communication  of  much  valuable  hiforma- 
tion." — Chemist  and  Druggist. 

Chemistry  in  its  Relation  to  Physiology  and  Medicine. 
By  George  E.  Day,  M.A.  Cantab.,  M.D.,  F.R.S., 
late  Professor  of  Medicine  in  the  University  of  St.  An- 
drews.  10  J. 

A  Practical  Text-Book  of  Inorganic  Chemistry,  including 
the  Preparation  of  Substances,  and  their  Qualitative  and 
Quantitative  Analyses,  with  Organic  Analyses. 

By  D.  Campbell, 
late  Demonstrator  of  Practical  Chemistry  in   University 
College.     5^.  dd, 

Rudiments  of  Chemistry,  with  Illustrations  of  the  Chemistry 
of  Daily  Life.     Fourth  Edition,  with  130  Woodcuts. 
By  D.  B.  Reid,  M.D.,  F.R.S.,  F.R.C.P.  Edin.     2J.  6//. 

The  Chemical  and  Physiological  Balance  of  Organic 

Nature  :  an  Essay,     i  vol.,  i2mo. 

By  Professors  Dumas  and  Boussingault.     4^. 


Publications  by  Baillilrey  Tindaii,  and  Cox,  1 1 

Elements  I  of  Chemistry;  including  the  application  of  the 
Science  in  the  Arts. 

By  T.  Graham,  F.R.S., 
late  Master  of  the  Mint.     Second  Edition,  revised  and 
enlarged.    Illustrated  with  Woodcuts.    2  vols.,  8vo.    £2, 
Ditto.     Vol.  II.     Edited  by  H.  Watts,  M.C.S.    Separately. 

£^^ 
Practical  Treatise  on  the  Use  of  the  Microscope. 

By  J.  QUECKETT. 

Illustrated  with  11  Steel  Plates  and  300  Wood  Engrav- 
ings. Third  Edition,  8vo.,  published  at  jQi  is.,  reduced 
to  12s.  6d, 

Lectures  on  Histology :  Elementary  Tissues  of  Plants  and 
Animals.  On  the  Structure  of  the  Skeletons  of  Plants 
and  Invertebrate  Animals.  2  vols.,  8vo.  Illustrated  by 
340  Woodcuts.     By  the  same  Author.     £1  Ss.  6d, 

Introduction  to  Cryptogamic  Botany.  8vo.  Illustrated 
with  127  Engravings.     By  Rev.  M.  J.  Berkeley.     £1, 

A  Practical  Treatise  on  Coal,  Petroleum,  and  other  Dis- 
tilled Oils.  Illustrated  with  42  Figures,  and  a  View  on 
Oil  Creek,  in  Pennsylvania.     8vo. 

By  A.  Gesner,     10s.  6d. 

Practical  Mineralogy ;  or,  a  Compendium  of  the  Dis- 
tinguishing Characters  of  Minerals,  by  which  the  Name 
of  any  Species  may  be  speedily  ascertained.  8vo.,  with 
13  Engravings,  showing  270  Specimens. 

By  E.  J.  Chapman.     7^. 

Schleiden's  Plants :  a  Biography,  in  a  Series  of  Fourteen 
Popular  Lectures  on  Botany, 

Edited  by  Professor  Henfrey. 
Second  Edition,  8vo.,  with  7  Coloured  Plates  and  16 
Woodcuts.     1 51". 

The  Architecture  of  the  Heavens. 

By  J.  P.  NiCHOL, 
Professor  of  Astronomy  in  the  University  of  Glasgow. 
Ninth   Edition,   entirely  revised   and    greatly    enlarged. 
Illustrated  with  23  Steel  Engravings  and  numerous  Wood- 
cuts.    i6s. 


i 


12  Publications  by  Bailliere^  Tindali,  and  Cox. 

Engineering  Precedents  for  Steam  Machinery :  embracing 
the  Performances  of  Steamships,  Experiments  with  Pro- 
pelling Instruments,  Condensers,  Boilers,  &:c.,  accom- 
panied by  Analyses  of  the  same  ;  the  whole  being  original 
matter,  and  arranged  in  the  most  practical  and  useful  man- 
ner for  Engineers.     2  vols.,  8vo.    With  Plates  and  Tables. 

By  B.  E.  ISHERWOOD, 

Chief  Engineer  United  States  Navy.     1 51. 

In  PreparatioHy 

The  Protoplasmic  Theory  of  Life. 

By  J.  Drysdale,  M.D.  Edin. 

Now  ready ^  by  the  same  Author^ 
Life  and  the  Equivalence  of  Force. 

Part  I.  Historical  Notice  of  the  Discovery  of  the  Law  of 
Equivalence  of  Force,     is. 

Part  II.  Nature  of  Force  and  Life  :  containing  the  Har- 
mony of  Fletcher  and  Beale.     is.  6d. 

"The  book  is  well  worth  perusal." — Wt'stmimifr  Kitnno. 

"  We  cannot  part  from  this  work  without  praising  the  calm  and  excellent 
spirit  in  which  the  subject  is  handled.  Dr.  Drysdale  exhibits  an  earnest 
love  of  truth,  and  considerable  ingenuity  and  power." — The  Examiner. 

Part  HI.  [conclusion]  ready  shortly. 

Practical  Lessons  in  the  Nature  and  Treatment  of  the 

Affections  produced  by  the  Contagious  Diseases;  with 
Chapters  on  Syphilitic  Inoculation,  Infantile  Syphilis,  and 
the  Results  of  the  Contagious  Diseases  Acts.  Sixty  co- 
loured and  plain  Illustrations. 

By  John  Morgan,  M.D.,  F.R.C.S., 
Professor  of  Anatomy  in  the  Royal  College  of  Surgeons, 
Physician  to  the  Lock  Hospitals,  Dublin.     Second  thou- 
sand.    Paper  wrapper,  5^*. ;  cloth,  (is. 

"Contains  much  that  is  original  and  of  practical  importance." — The 
Lancet. 

"'ITiis  is  a  most  instructive  work,  and  reflects  great  credit  on  Dr.  Mor- 
gan."—  The  Medical  Press  and  Circular. 

By  the  same  Author^ 

The  ^Dangers  of  Chloroform  and  the  Safety  and  Efficiency 
of  Ether  as  an  Agent  in  securing  the  Avoidance  of  Pain 
in  Surgical  Operations.     Second  thousand.     Cloth,  2s. 
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Responsibility  and  Disease :  an  Essay  upon  moot  points  in 

Medical  Jurisprudence,  about  which  Medical  Men  should 

not  fail  to  be  well  instructed. 

By  J.  H.  Balfour  Browne.  Barrister-at-Law, 

Author  of  "  The  Medical  Jurisprudence  of  Insanity,"  &c.  25, 
On  Mental  Capacity  in  Relation  to  Insanity,  Crime,  and 

Modem  Society. 

By  Christopher  Smith,  M.D.  (late  of  Paris).     31.  6^. 
Via  Medica :  a  Treatise  on  the  I^ws  and  Customs  of  the 

Medical  Profession,  in  relation  especially  to  Principals  and 

Assistants ;  with  Suggestions  and  Advice  to  Pupils  on 

Prehminary  Education. 

By   J.    Baxter   Langley,    LL.D.,  M.R.C.S.,   F.L.S. 

Fourth  Edition,  3^. 

Syphilis  :  Its  Nature  and  Treatment. 

By  Charles  R.  Drysdale,  M.D.,  F.R.C.S., 
Physician  to  the  Metropolitan  Free  Hospital ;    late  Secre- 
tary Harveian  Medical  Society's  Committee  for  the  Pre- 
vention of  Venereal  Diseases.     Second  Edition,  4J.  dd. 

**  We  bespeak  a  cordial  welcome  to  this  new  work,  which  contains  in  a 
moderate  compass  the  conclusions  of  an  industrious,  painstaking  syphilo- 
graphcr." — Medical  Press  and  Circular. 

By  the  same  Author, 

Alpine  Heights  and  Climate  in  Consumption,     is. 

Medicine  as  a  Profession  for  Women,     i^. 

Also, 
The  Population  Difficulty.     6d, 

Functional  Derangements  and  Debilities  of  the  Gene- 
rative System  :  their  Nature  and  Treatment. 
By  F.  B.  CouRTNAY,  M.R.C.S.     Eighth  Edition,  3^. 

Modern  Hydropathy :   with  Practical  Remarks  upon  Baths, 
in  Acute  and  Chronic  Diseases. 

By  James  Williams,  M.D.,  M.R.C.S.     Fifth  Edition, 
limp  cloth,  2^. 

Practical  Guide  to  the  Baths  of  Aix  in  Savoy. 
By  the  Baron  Despine,  Physician.     2s, 

Horses :    their  Bational  Treatment,  and  the  Causes  of 

their  Premature  Decay.     By  Amateur.     5^. 

An  Abridgment  of  the  above,     i^. 
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WORKS  BY  DR.  ROTH, 

1.  The  Frevention  and  Cure  of  many  Chronic  Diseases 

by  Movements.     With  Ninety  Engravings.     los. 

2.  The  Handbook  of  the  Movement-Cure.  With  One 
Hundred  and  Fifty-five  Original  Engravings,     los, 

3.  Contributions  to  the  Hygienic  Treatment  of  Par- 
alysis, and  of  Paralytic  Deformities.  With  Thirty-Eight 
Engravings.     Illustrated  by  Numerous  Cases,     ^s,  6d. 

4.  The  Frevention  of  Spinal  Deformities,  especially  of 

Lateral  Curvature  ;  with  Notes.     3^.  G(L 

5.  On  Paralysis  in   Infancy,   Childhood,  and  Youth. 

With  Forty-five  Engravings.     3^.  6d, 

6.  A  Short  Sketch  of  Rational  Medical  Gymnastics,  or 
the  Movement-Cure.     With  Thirty-eight  Engravings,     u. 

7.  Table,  showing  a  few  Injurious  Positions,  and  some 

Deformities  of  the  Spine,  produced  partly  by  bad  positions, 
and  tight  lacing.     With  Forty-six  Engravings.     6ii, 

8.  A    Table  of  a  Few  Gymnastic  Exercises    without 

Apparatus.     With  Thirty-three  Wood  Engravings.     61L 

9.  Gymnastic  Exercises  on  Apparatus,  according  to  the 
Rational  System  of  Ling.     With  Eighty  Illustrations,    is. 

10.  The  Gymnastic  Exercises  of  Ling.  Arranged  by  Dr. 
Rothstein ;  translated  by  Dr.  Roth.  Second  Edition. 
2S.  (>d, 

11.  The  Bussian  Bath:  with  some  Suggestions  regarding 
Public  Health.     Second  Edition,     u. 

12.  On  the  Causes  of  the  Great  Mortality  of  Children, 

and  the  Means  of  Diminishing  them.     3//. 

13.  On  the  Importance  of  Bational  Gymnastics  as  a  Branch 
of  National  Education  :  a  Letter  to  Lord  Granville,     is, 

14.  On  Scientific  Physical  Training  and  Bational  Gym- 
nastics ;  a  Lecture,     is, 

15.  Exercises  or  Movements,  according  to  Ling's  System. 
With  Forty-two  Illustrations.     Fourth  Edition,     is, 

16.  Two  Tables  of  Gymnastic  Exercises  without  Appa- 
ratus ;  with  Explanations,     is, 

17.  A  Plea  for  the  Compulsory  Teaching  of  Physical 

Education,     is. 
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MISCELLANEOUS. 

THE  CRY  OF  ITALY   AGAINST   THE   ROMISH 

CHURCH. 

The  BoIigioD  of  Rome  described  by  a  Roman.  Translated, 

with  Introduction  and  Notes,' 

By  William  Howitt, 

Author  of  *'  The  History  of  Priestcraft,"  "  Homes   and 
Haunts  of  British  Poets/'  &c.,  &c     8x. 

"  Should  be  read  by  zW— Standard. 

**  The  object  is  to  prove  the  emptiness  of  Roman  Ecclesiastical  Religion, 
and  the  moral  unfitness  of  many  of  its  chief  professors  to  act  as  religious 
teachers.  A  closing  chapter  upon  Catholicism  in  Spain,  and  the  influence 
of  the  priesthood  on  political  affairs  in  that  country,  is  of  special  interest  at 
the  present  moment.  — l^he  Mail  {Evening  Edition  of  The  Times), 

**  Mr.  Howitt  has  seen  Old  Giant  Pope  at  home,  and  marked  for  himself 
the  monster's  baleful  influence.  To  his  testimony  we  can  add  our  own 
corroborating  witness,  and  so,  we  believe,  can  every  sojourner  in  Italy. 
Written  with  great  vigour  and  vivacity." — Mr,Spurgeon  in  the  ^^ Sword  and 
Trowel" 

"The  value  of  the  work  lies  in  its  contemporary  character." — Literary 
Churchman, 

"  A  scathing  and  unflinching  revelation  of  the  iniquities  inseparable  from 
the  Papal  sy^i^m.'*— The  Jiock. 

**  This  is  a  book  which  we  hope  will  excite  much  public  attention." — 
Evangelical  Magazine, 

"The  book  bristles  with  facts  which  ought  to  startle  and  arouse."— 
Surrey  Congregational  Magazine, 


(( 


For  a  real  view  of  the  blessings  of  Popery  we  must  study  its  growth, 
and  development,  and  influence  in  its  own  real  home.  The  book  before  us 
enables  us  to  understand  something  of  what  it  is  and  what  it  has  done." — 
Literary  World, 

**  There  is  no  ^probability  of  controverting  such  a  work  as  this,  and  if  it 
were  generally  read  throughout  England,  we  believe  it  would  give  Popery  a 
deadly  wound  in  this  country. " — Protestant  Opinion, 

"This  'is  in  every  sense  a  seasonable  book,  and  deserves  a  wide  circu- 
lation. " —  Watchman, 

"The  book  remains  an  exhaustive  and  telling  indictment  against  the 
whole  pontifical  system." — The  Examiner. 
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Cheerful  Words :  Being  a  Volume  of  Twenty-six  Sermons, 
specially  adapted  for  delivery  before  Inmates  of  Asylums, 
Unions,  Workhouses,  Hospitals,  Gaols,  Penitentiaries,  and 
other  Public  Institutions.  Composed  by  distinguished 
Dignitaries  of  the  Church,  and  Clergymen.  Edited  by 
Wm.  Hvslop,  Proprietor  of  the  Stretton  House  Private 
Asylum  for  Gentlemen,  Church  Stretton,  Shropshire.     5^. 

Hymnologia  Christiana  Latina ;  or,  a  Century  of  Psalms 
and  Hymns  and  Spiritual  Songs.  By  Various  Authors, 
from  Luther  to  Heber.  Translated  into  Latin  Verse  by 
the  Rev.  Richard  Bingham,  M.A.     5^. 

"There  are  something  under  a  hundred  and  twenty  versions  in  this 
cl^ant  little  volume,  many  of  them  of  considerable  length.  It  is  valuable, 
merely  as  an  evidence  of  that  elal)orate  cultivation,  that  perfect  polish  of 
classical  scholarship,  which  it  is  very  good  for  the  world  at  large  that  some 
men  should  possess." — Literary  Churchman. 

**  We  can  honestly  commend  the  book." — Illustrated  Review, 

A  Physician's  Sermon  to  Young  Men.  By  William 
Pratt,  M.A.,  M.D.,  &c.     u. 

"The  delicate  topic  is  handled  wisely,  judiciously,  and  religiously,  as 
well  as  very  plainly.  — Guanlian, 

Eleotrioity  Made  Plain  and  Useful.  By  John  Wesley, 
M.A.     Second  Edition,  2s,  6d.     A  Popular  Edition,  u. 

**  A  curious  and  entertaining  little  work." — Literary  Churchman. 

Glimpses  of  a  Brighter  Land.     Cloth  extra,  2s.  6d. 
Manual  Alphabet  for  the  Deaf  and  Dumb.     Official.    Gd. 
Brilliant  Prospects.  A  Novel.  By  R.  L.  Johnson, M.D.  31. 6//. 
Queer  Customers.     By  the  same  Author,     is. 
My  First  Start  in  Practice.     By  the  same  Author,     is. 
Curative  Mesmerism.     By  Professor  Adolphe  Didier.    is. 
Constipation :   its  Causes  and  Consequences.    With  Hints. 

By  a  Clergyman,     is. 
Patent  Wrinkles.     With  Practical  Suggestions,  written  in  a 

humorous  style,  for  Amendment  of  the  Patent  Laws,     is. 
Revelations  of  Quacks  and  Quackery.    Giving  a  complete 

Directory  of  the  London  and  Provincial  Quack  Doctors ; 

with  Facts  and  Cases  in  Illustration  of  their  Nefarious 

Practices.     Twenty-fifth  thousand,      is,  6d, 
"The  narrative  is  too  good  to  be  abridged,  and  ought  to  be,  as  we  be- 
lieve it  is,  largely  circulated,  which  is  no  less  than  it  deserves,  both  for  its 
fearless  tone,  and  for  the  care  and  research  which  have  been  bestowed  on 
its  compilation." — Saturday  Review. 

**Buy,  therefore,  reader,  by  all  means  buy  *  Revelations  of  Quacks  and 
Quackery.'  Its  contents  will  amuse  and  astonish  you,  while  they  invoke 
your  indignation  and  disgust.*' — Punch, 
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PERIODICAL   PUBLICATIONS. 

The    Medical    Press   and    Circular.      Established    1838.. 
Published  every  Wednesday  Morning  in  London,  Dublinr 
and  Edinburgh.     Is  one  of  the  oldest  and  most  influential 
of   the  Medical  Journals.     5//.     Per  annum,  post  free, 
jQi  2s,  dd. 

The  Student's  Journal  and  Hospital  Gazette.  A  Fort- 
nightly Review  of  Medicine,  Surgery,  Arts,  Science, 
Literature,  and  the  Drama.  The  only  Paper  that  repre- 
sents the  whole  body  of  Medical  Students  in  the  United 
Kingdom.     4^.     Per  annum,  post  free,  75.  dd. 

The  Doctor.  A  Monthly  Review  of  British  and  Foreign 
Medical  Practice  and  Literature.  Published  on  the  ist  of 
every  Month,     dd.     Per  annum,  post  free,  65. 

Anthropologia.  The  Quarterly  Journal  of  the  London  An- 
thropological Society.    4^.  each  part. 

The  Ecclesiastical  Gazette ;  or.  Monthly  Register  of  the 
Affairs  of  the  Church  of  England.  Established  1838. 
Published  on  the  Second  Tuesday  in  every  Month,  and 
sent  to  the  Dignitaries  of  the  Church  at  home  and  abroad, 
Heads  of  Colleges,  and  the  Clergymen  of  every  Parish  in 
England  and  Wales,     dd.     Per  annum,  post  free,  6j. 

The  Clergy  List  (Annual).  Established  1841.  Contains 
Alphabetical  Lists  of  the  Clergy  at  Home  and  Abroad. 
Benefices  in  England  and  Wales,  with  Post  Towns,  In- 
cumbents, Curates,  Patrons,  Annual  Value,  Population, 
&c.  The  Patronage  of  the  Crown,  Lord  Chancellor,  Arch- 
bishops, Bishops,  Deans,  Universities,  Private  Patronage, 

&C.,  &C.       lOJ. 

The  Irish  Medical  Directory  (Annual).  Contains  a  com- 
plete Directory  of  the  Profession  in  Ireland  ;  their  Resi- 
dences and  Qualifications  ;  the  Public  Offices  which  they 
hold,  or  have  held ;  the  Dates  of  Appointments  ;  and  the 
published  Writings  for  which  they  are  distinguished.     5X. 

The  Medical  Register  and  Directory  of  the  United  States 
of  America.  Containing  the  Names  and  Addresses  of 
about  70,000  Practitioners  of  all  grades,  systematically 
arranged  by  States.     Early  in  1874.     25^, 
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STANDARD  FRENCH  WORKS. 


Alvarenga.— Thennonnftrie  clbique      - 

ADger. — Nouveaux  elements   d'anatomie   chinii^cale,    avec 

Malidies   chirurfjicilea    nouvelle*  fractures   el   lux- 

ations, coloriecs     -  -  .  . 

Anglada. — Etudes  sur  Ics  miladies  nouvelles  et  lea  maladies 

Barnes.^ — Lemons  sur  les  oi)i.'r:iliQns  obstetiicaJes 

Barthea  et  Rllliel.—Traiir:  clinique  et  pratique   des  mala- 

Jies  (Ics  enfaiiu     -  -  -        3  vvli. 

Bayard,  — Traitc  pratique  d&  maladies  de  restomac 
Beaude.— Dictionnairc  de  miiecme   usucUc  i  I'usai-e   des 

geiis  du  moLule      -  ■  -       2  v<ils. 

Baaunis  eL  Bouchard. — Nouveaux  elements  d'analumic 

Becquerel. — Truite  des  applications  de  releclricilc  h,  la  the- 
ni{ieiitk|UC  mddicale  el  chlru^icale 

Traite  elementaire  d'hygiine  pnvee  et  piiblique 

Beraud. — Atlas    complet  d'anatomie   cbirurgicale    tojiogra- 
phiiiue     -  .  -  .  . 

Ditto  ditto,  with  coloured  plates 

et  Hobln. — Manuel  dc  physiologic  de  Itionuneet 

des  principaux  vertcbr^         -  -      3  volt. 

et  Volpeau. — Manuel  d'anatomie  generale  et  thera- 

[leutique  -  .  -  . 

Be rgeret.— Alius  Jes  boisson^  alcooliqucs 

Fraudcs  d;ins  I'litcumiilissenient  dss  fonclions  gene- 

Baroard-Cheveli.— Lci^ons  de  physiolofiie  experimentale 
appliquee  i  la  medecine 

Lemons  sui  ies  efTeta  des  substances  toxiques  et  medi- 


Lcfons  sur  la  physialocie  et  la  palhologie  du  systimi 

ations] 

Lci;oiis  df  jjatliolt^ic  esperiincntati; 

De  la  physiologic  contralc 

et  Huetle. — Precis   iconographiqui;  dc  medecine 

operatoire  et  d'anatomie  chimrgicale     - 
Ditto  ditto,  with  coloured  plates 
Ditto  ditto,  plain 
Ditto  ditto,  coloured 
Premiers  secouT^  aux  blesK^      - 
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Best. — Le9ons  sur  la  physiologic  comparee  de  la  respiration  - 
I  Bocquillon. — Mamicl  d'histoire  naturelle  metlicale  -  2  vols, 
I     Boisscau. — Des  maladies  simulces  et  des  nioyens  de  les  recon- 

naitre     -  -  -  .  - 

Boi  vin  et  Duges. — Anatomic  pathologique  de  I'uterus  et  de 

ses  annexes  .  .  -  - 

Bonnafont. — Theorie  ct  pratique  des  maladies  dc  Torielle, 

ct  dos  organes  dc  I'audition    • 
Bouchardat. — Du  diabeic  sucre  ou  glovcosuric     - 
Annuaire  dc  thcrapcutique,  dc  maticrc  medicale,  dc 

pharmacie,  et  dc  toxicologic 

Formulaire  veterinaire 

Manuel  dc  matiere  medicale,  dc  therapeutique  com- 
paree, et  dc  pharmacie  -  -      2  vols. 

Nouveau  formulaire  magistral  -  -  - 

Manuel  des  sciences  medicales  • 

Bouchut. — Histoire  de  la  medecine  et  des  doctrines  -  2  vols, 
— ^^—    Nouveaux  elt^ments  de  pathologic  gencrale  et  dc  se- 

meiologie  .  .  -  . 

I  Traite  pratique  des  maladies  des  nouveau-nes 

■  et  Despres. — Dictionnaire  dc  medecine  ct  de  the- 
rapeutique -  -  -  . 

Boudin. — Traite  de  geographic  et  de  statistique  medicales,  et 
des  maladies  endemiques       -  -      2  vols, 

Bouilland. — Traite  cliniaue  des  maladies  du  cceur 
Bourgery. — Traite  complet  de  I'anatomie  de  I'homme,  com- 
prenant  la  medecine  operatoire,  dessine  d'apres 
nature,  par    H.  Jacol) — 8  vols,   (olio,    with   726 
plates 

Ditto  ditto,  with  coloured  plates 

■  et  Jacob. — Anatomic  elementaire  en  20  planches, 
representant  chacune  un  sujet  dans  son  entier  ^  la 
proportion  de  demi-nalure,  avec  un  texte  explicatif 
plain      -  ...  - 

Ditto  ditto,  coloured 

Bourgois. — Les  passions  dans  leurs  rapports  avec  la  sante  et 

les  maladies  .  .  -  . 

Brehen. — La  vie  des  animaux  illustrce  Les  mr.mmifercs  2  zy;/!. 

Ditto  ditto  Les  oiseaux         2  vols, 

Briand  et  Chaude. — Manuel  complet  de  medecine  legale  - 
BurdeL— Du  cancer  considere  comme  souche  tuberculeuse  - 
Carles.  — Etude  sur  les  quinquinas  ... 

Casper. — Traite  pratique  de  medecine  legale,  traduit  de  I'Alle- 

mand  par  M.  G.  Bailliere      -  -      2  7*ols, 

— ^^ —    Coloured  atlas  separately  -  -  . 

Cauvet. — Nouveaux  elements  d'histoire  naturelle  medicale, 

2  vols. 
Cerise. — Melanges  medico-psycologiques - 
Chailly-Honore. — Traite  pratique  de  Tart  des  accouche- 

ments     -  -  -  -  -      o  10    o 
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Ghauffard.— De  la  fievre  iraumatique,  etc.  ■  .036 

Chauveau. — Traite  d'anatomic  comparee  des  animaux  do- 
mestiques  -  -  -  ■ 

Civiale. — Traite  pratique  sur  les  maladies  des  organes  genito- 

urinaires  -  -  ' ,  .  ?  ^'^'^*       >     4    o 

Codex  Medicamentarius,  pharmacopee  fran9aise,  rcdigee  par 

ordre  du  gouvemement         -  -  - 

Colin. — Traite  de  physiologie  comparee  des  animaux      2  vols, 
Coxnite. — Consultatif  d'hygiene  public^ue  de  France,  recueil 

destravaux  et  des  actes  officiels  de  radministration 

sanitaires,  chaque  vol. 
Coxnte. — Structure  et  physiologie  de  ITiomme,  demontrees^  a 

I'aidedes  figures  colori^,  decoupees,  etsuperposees 
Corlieu. — Aide-memoire  de  medecine,  de  chirurgie,  et  d'ac- 

couchements  .  .  -  - 

Cornil    et    Ranvier. — Manuel   d*histologie   pathologique. 

Parts  I.  and  II.,  chaque        -  -  ■ 

Coze  et  Feltz. — Recherches  cliniqucs  et  experimen tales  sur 

les  maladies  infectieuses 
Cruveilhier.  —  Traite    d'anatomie   pathologique   gcnerale 

5  vols, 
Anatomic  pathologique  du  corps  humain.    41  liv- 

raisons,  chaaue      .  .  -  - 

Cuvier. — Les  oiseaux  decrits  et  figures,     72  planches,    464 

figures,  noires       -  -  -  - 

Ditto  ditto,  coloriees  - 

Les  moUusques.     j6  planches,  520  figures,  noires  - 

Ditto  ditto,  coloriees  -  -  - 

Les  vers  et  les  zoophytes.     37  planches,  520  figures, 

noires     -  -  -  -  - 

Ditto  ditto  coloriees 


Cyon. — Principes  d'electrotherapie  -  -  - 

Cyr. — Traite  d'alimentation,  dans  ses  rapports  avec  la  physi- 
ologie, la  pathologic,  et  la  therapeutique 
Daremberg. — Histoire  des  sciences  medicales        -      2zols. 

Medecine,  histoire  et  doctrines - 

Davalne. — Traite  des  entozoaires  et  des  maladies  vermineuses 

de  I'homme  et  des  animaux  domestiques 
Dexnarquay. — De  la  regeneration  des  organes  et  des  tissus  - 
Deschampes. — Compendium  de  pharmacie  pratique 
Deslandes. — De  I'onanisme  et  des  autres  abus  vAicriens 
Desxnarres. — Chirurgie  oculaire  .  -  - 

Despres. — Rapport  sur  les  travaux  de  la  7*"«  ambulance  a 

Tarmt'c  du  Rhin  et  k  I'armce  dc  la  Loire 
Dolbeau. — Lc9ons  de  cliniquc  chirurgicale 

De  la  lithotritie  perincale  -  -  - 

Donne. — Hygiene  des  gens  du  mondc     -  -  - 

Dorvault. — Officine  ou  repertoire  gcnerale  dc  pharmacie  pra- 
tique      -  -  -  -  -0170 
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Duchartre. — Elements  de  botaniquc,  comprenant  ranatomie, 
I'organographic,  la  physiologic  dcs  plantcs,  les 
families  naturcllcs,  ct  la  geographic  bolanique 

Duchenne. — De  I'dlectrisation  localisee - 

Durand-Fardel. — Trait^  pratique  des  maladies  chroniques 

2  vois, 

Dictionnaire  general  des  eaux  minerales  et  d'hydro- 

logie  mecUcale        -  -  -      2  vols. 

Traite  pratiques  des  maladies  des  vieillards 

Traite  clinique  et  thcrapeutique  du  diabete 

Duval  et  Lereboullet. — Manuel  du  microscope 
FarabcBuf. — Ligature  des  art6res  .  .  - 

FoUin  et  Duplay. — Traite  elementaire  de  pathologic  ex- 

terne.    Vols.  I.,  II.,  et  III.  -  -  - 

Fonssagrives. — Hygiene  alimentaire  des  malades,  des  con- 
valescents, ct  dcs  valetudinaires 
Fort. — Pathologic  et  clinique  chirurgicales  -       2  vols, 

Foville. — Etude  clinique  de  la  folic,  avec  predominance  du 
delire  des  grandeurs  ... 

-  ■     Moyens  de  combattre  I'ivrc^erie 

Galante. — Emploi  du  caoutchouc  vulcanise  dans  la  thcrapeu- 
tique mtklico-chirurgicale  - 
Galezov/'skl. — Traite  des  maladies  des  yeux 
Du  diagnostic  dcs  maladies  des  yeux  par  la  chro- 

matoscopie  retinienne       -  -  - 

Gallard. — Le9ons  cliniques  sur  les  maladies  des  femmes 
Gallez. — Histoire  des  kystes  de  I'ovaire 
Ganot. — Traite  dementaire  de  physic^ue,  expcrimentale  et  ap 

pliquee,  et  de  metcorologie  -  .  - 

Gamier. — Dictionnaire  annuel  du  progres   des  sciences  et 

institutions  medicales        -  .  .  . 

Garrigou. — Bagn^res  de  Luchon        .... 
Gaujot  et  Spillmann. — Arsenal  de  la  chirurgie  contem- 

poraine     -  -  -  -  -  2  vols, 

Gervais  et  Van  Benenden.— Zooldgie  medicale    - 
Gintrac. — Cours  theorique  et  clinique  de  pathologic  interne  et 

de  therapie  medicale         -  -  9  vols, 

Girard. — Traite  elementaire  d'entomologie  coleopteres.    Avec 

atlas,  colorie         .  -  _  -  - 

Ditto,  ditto,  noire    -  -  -  -  - 

Gloner. — Nouveau  dictionnaire  de  therapeutique 

Godron. — De  I'espece  et  des  races  dans  les  etres  organisees    - 

GofTres. — Precis  iconographique  des  bandages,  pansemcnts,  et 

appareils  ------ 

Ditto,  ditto,  in  parts,  plain  -  -  -  - 

Ditto,  ditto,  in  parts,  coloured 

Gori. — Des  hopitaux,  tentes,  et  baraques  -  -  - 

Gosselin. — Clmique  chirurglcale  de  I'hopital  dc  la   Charite 

2  vols. 
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Goubert. — Manuel  de  Tart  des  autopsies  cadaveriques,  surtout     £   s.  d, 
dans  les  applications  ^  I'anatomie  pathologique       -      060 
Graefe. — Clinique  opthalmique  -  -  -  -080 

Grehant.— Manuel  de  physique  medicale       -  -  -070 

Grellois. — Histoire  medicale  du  blocus  de  Metz  •  -060 

Gubler. — Commentaires  th^rapeutiques  du  codex  m^icamen- 

tarius        •  -  -  -  -  -0130 

Guibourt. — Histoire  naturelle  des  drogues  simples        4  %h>Is,       i  16    o 
Guyon. — Elements  de  chirurgie  clinique         -  -  -      o  12     o 

Hacquart. — Botanique  medicale        -  -  -  -060 

Herard  et  Cornil, — De  la  phthisie  pulmonaire        -  -      o  10    o 

Houel. — Manuel  d'analomie  nalhologique  gcncrale     -  070 

Jamain. — Manuel  do  pathologie  et  de  clinique  chirurgicales 

,  2  vols.      015     o 

Manuel  de  petite  chinirgic  -  -  -  -070 

— —    Nouveau  traite  clementaire  d'anatomie  descriptive  et 

des  preparations  anatomiques        -  -  -0120 

Figures  coloriccs      -  -  -  -  200 

Jeannel. — Prostitution  dans  les  grandes  villes  aux  dix-ncuvieme 

si^clc        -  -  -  •  -  -046 

Formulaire  magistral  et  officinal  international  •      060 

Jobert  (de  Lomballe). — De  la  reimion  en  chirurgie  -      0120 

Kiess  et  DuvaL — Cours  dc  physiologic         •  -  -070 

Kiener. — Species  general  et  iconographique  des  coquilles 
vivantes,  continuee  par  le  Docteur  Fischer.  Genre 
Turbo,  avec  43  planches  gravies  et  coloriees        -      2   10    o 

Genre  Trochus  (paraitra  prochainement) 

Lancereaiix  et  Lackerbauer.— Atlas  d'anatomie  patho- 
logique    -  -  -  -  -  -400 

Lecour. — Prostitution  -  -  -  -  -0461 

Le  Fort. — La  chirurgie  militaire  et  les  societes  de  secours  en 

France  et  k  I'ctranger       -  -  -  -      o  10    o 

Traitd  de  chimie  hydro)  ogique  -  -  -      o  12     o 

Legouest. — Traite  de  chirurgie  de  I'armee      -  -      o  12    o 

Lexnaire. — Acidc  phtnique  -  -  -  -060 

Levy. — Traite  d'hygiene  publique  et  privde  2  vols,       100 

Liebriech.  —  Atlas    d'ophthalmoscopie    represcntant   I'etat 

normal  et  les  modifications  pathologiqucs  du  fond 

de  Tceil  visiblcs  ^  Tophthalmoscope  -  -       I  10    o 

Littre  et  Robin. — Dictionnaire  de  medccine,  de  chirurgie, 

de  pharmacic,  de  I'art  vctcrinaire  et  des  sciences 
^  qui  s'y  rapportcnt  -      2  vols,       loo 

Lorain. — Etudes  de  medccine  clinique  :  Le  cholera,  observe  d 

Thopital  Saint  Antoine     -  -  -  -070 

Le  pouls,  ses  variations  et  ses  formes  diverses  dans 

les  maladies  •  -  -  -  -  o  10  o 

Luys. — Iconographie  photographique  des  centres  nerveux      -  7  10  o 

Mailliot. — Auscultation  -  -  -  •  •  o  12  o 

Malgaigne. — Manuel  de  medecine  operatoire  -  '  o    7  o 

Traite  d'anatomie  chirurgicale  ct  de  chirurgie  experi- 

mentale    -  -  -  -  -  2  vols,       o  18    o 
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Mandl. — Maladies  clu  larynx  ct  du  pharynx    -  -  -      o  18    o 

Marais. — Guide  pratique  pour  Tanalyse  des  urines     -  036 

Marce. — Traite  pratique  des  maladies  mentales  •  -080 

Rcchcrches  cliniques  et  anatomo-pathologiques       -016 

Marchant. — £>tude  sur  les  maladies  cpidemiques       -  •      o    i    o 

Marvaud. — Effets  physiologiques  et  therapeutiques  des  ali- 
ments d'c'pargne  ou  antideperditeurs         -  -036 
Maunory  et  Salmon.  —  Manuel  dc  I'art  des  accouchc- 

mcnts       -  -  -  -  -  -07P 

Mayer. — Rapports  conjugaux,  considcrcs  sous  le  triple  point 
(ic  vuc  de  la  population,  dc  la  santc,  et  de  la 
morale  publique   -  -  -  -  -      O    3    O 

Mayor. — Memoire  sur  le  mouvement  or^janique  dans  scs  rap- 
ports avec  la  nutrition      -  -  -  -030 

Meyer. — Traite  des  maladies  des  yeux  -  -  -      o  10    o 

Montmeja. — Pathologic  iconographique  du  fond  de  Toeil, 

traite  d'ophthalmoscope   -  -  -  -      o  18    o 

Moquin-Xandon. — Elements  de  botanique  medicale  -      060 

Elements  de  zoologie  medicale         -  -  -060 

Morel.  —Traite  d'histologie  humaine   -  -  -  -      o  12    o 

Naegele  et  Grenser. — Traite  pratique  de  Tart  desaccouche- 

ments       -  -  -  -  -  -0120 

Naquet. — Principes  de  chimie  fondee  sur  les  theories  modemcs 

2  vols,      o  10    o 
Nelaton. — Elements  de  pathologic  chirurgicale  -  "ivols,       190 

Nielly. — Manuel  d'obstetrique  ou  aide-memoire  de  Veleve  et 

du  praticien  -  -  -  -  -040 

Niemeyer. — Pathologic  interne         -  -  -  2  vols,      o  14    o 

Onimus  et  Legros. — Trait^  d'electricite  m^icale    -  -      o  12    o 

Penard. — Guide  pratique  de  I'accoucheur  et  de  la  sage-femme      040 
Peter. — Le<jons  dc  clinique  medicale    -  -  -  voL  I.      o  15    o 

Petrequin. — Nouveaux  melanges  de  chirurgie  et  de  m^e- 

cine  -  -  -  -  -07^ 

Pidoux. — Etudes  sur  la  phthisic         -  -  -  .090 

Poggiale. — Traite  d'analyse   clinique  par  la   mtfthode  des 

volumes    -  -  -  -  -090 

Quatrefages  et  Hamy. — Les  crftnes  des  races  humaincs    -      o  14    o 
Que  tele  t. — Anthromopctrie,  ou  mesure  des  differentes  facuUcs 

de  I'homme  -  -  -  -  •      o  12    o 


Physique  socialc,  ou  essai  sur  le  developpement  des 
facultes  dc  I'homme  -    2  iwls* 


100 


Raciborski. — Histoire  des  dccouvcrtcs  relatives  au  systeme 

veineux     -  -  -  -  -  -030 

Traite  de  la  menstruation    -  -  -  -      o  12    o 

Racle. — Traite  de  diagnostic   medical,  guide  clinique  pour 

I'etude  des  signes  caracteristiques  des  maladies     -      070 
Reindfleisch. — Traite  d  histologic  pathologiquc,  traduit  par 

Dr.  Gross  -  •  -  -  -0140 

Requin. — Elements  de  pathologic  medicale   -  -    4  vols,       I  10    o 

Richet,  A. — Traite  pratique  d'anatomie  medico-chirurgicale  -      o  18    o 
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Robin. — Programme  du  cours  d'histologie 

Robin. — Traite  du  microscope  -  -  -  - 

— '• Anatomie  et  Physiologic  cellulaire  -  -  - 

Roubaud. — Traite  de  Timpuissance  et  de  la  sterilite  chez 

I'homme  et  chez  la  femme 
Saboia. — Accouchements        -  .  -  -  - 

Sandras  et  Bourguinon. — Traite  pratique  des  maladies 

nerveuses  -  -  -  -   2  tv/j. 

Saint- Vincent — NouvcUe  medecine  des  families  k  la  ville 

et  ^  la  campagne       *      - 
Schimper. — Traite  de  paleontologie  veg^tale      vols.  I  and  2 

vol.  3  sous  presse. 
Sedillot  et  Legouest.— Traite  de  medecine  opcratoire  2  vols, 
Senac. — Traitment  des  coliques  hepatiques     -  -  - 

Tardieu. — Dictionnaire  d'hygiene  publique  et  de  salubrite 

4  vols, 
Etude  Medico-legale  sur  Ics  blessures  par  im- 
prudence, I'homicide,  et  les  coups  involontaires   - 

Ditto  ditto  sur  la  pendaison,  la  strangulation,  et  la 

suffocation  ...  -  - 

Ditto  ditto  sur  I'avortement  .  .  - 

— Ditto  ditto  sur  rempoisonnement     - 

Ditto  ditto  sur  les  attentats  aux  mceurs 

Ditto  ditto  sur  Tinfanticide  -  -  -  - 

Ditto  ditto  sur  la  folic 

Ditto  ditto  sur  I'idcntite       -  -  -  - 

Manuel  de  pathologic  et  de  chirurgie  medicales 

Trousseau.  —  Clinique  medicale  de    rHoiel-Dieu  de  Paris 

3  i*ols, 

Valleix. — Guide  du  mcdecin    praticien,  resume  general  de 

pathologic  interne  et  de  therapeutique  appliquees 

5  vols, 
Vandercolme. — Histoire  botanique    et    therapeutique   des 

salsepareillcs        -  -  .  -  - 

Vaslin. — Plaies  par  armes  a  feu 

Vidal. — Traite  de  pathologic  cxteme  et  de  medecine  operatoirc 

5  vols. 

Virchow. — Pathologic  des  tumeurs    -  -  -  3  v<^s, 

Vulpian. — Le9ons  de  physiolc^e  generale  et  comparec  du 

systcme  nerveux  faitcs  au  musee  d'histoire  natur- 

elle  .--.-- 

Wagner. — Traite  de  chimie  industrielle         -  -  2  vols, 

Woiliez. — Dictionnaire  de  diagnostic  medical,  comprenant  le 

diagnostic  raisonne  de  chaque  maladie,  leur  signes, 

&c.  -  -  -  -  -  - 

VTundt. — Traite  elementaire  de  physique  medicale,  traduit  de 
Tallcmand  par  le  Dr.  Monoyer    -  -  - 

•  Nouveaux  elements  de  physiologic  humaine 

Wunderlich. — De  la  temperature  dans  les  maladies 
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Auber,  Kd. — Philosophic  dc  la  medccinc. 
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Dc  la  conscience. 
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Philosophic  de  I'art 
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Bain. — l^s  sens  et  de  rintelligencc        .  .  -  - 

Barn i,  Jules. — Lc  morale  dans  la  democratic  -  -050 

Quatrefages,  de. — Darwin  et  scs  prccurseurs  fran^ais  -050 

Saigey,  Emile. — Les  sciences  des  i8e  siecle  -  -  -050 

Spencer,  Herbert. — Les  premiers  principes  -  -  -    o  10    o 

Mill,  Stuart. — La  philosophic  de  Hamilton    -  -  -    o  10    o 


I 


Bai/iiere,  Timiall,  and  Cox's  Standard  French  Works,     2  7 


BIBLIOTHEQUE 
D'HISTOIRE     CONTIiMPORAINE. 


In  Volumes  at  3^.  6d, 

Bagehot. — La  constitution  anglaisc. 

Barni,  Jules. — Histoire  dcs  idees  morales  ct  politiques  en  France  au 
XVIII*  siecle.     2  rois, 

Lcs  Moralistes  Fran9ais  dcs  XVIII«  si^le. 

Napoleon  i*'.  et  son  historien  M.  Thiers. 

Barry,  Herbert.— La  Russie  contemporaine,  traduit  dc  I'anglais. 

Beaussire,  Hmile. — La  guerre  etrangcre  et  la  guerre  civile. 

Boert. — La  guerre  de  187071  d'aprcs  Rustow. 

Bourloton,  Ed. — L'Allemagne  contemporaine. 

Carlyle. — Histoire  de  la  revolution  fran9aise.     3  vp/s. 

Clamagerau. — La  France  Republicainc. 

De  Rochau. — Histoire  de  la  restauration. 

Despois,  £ug. — Le  Vandalisme  revolutionnaire. 

Dixon,  H. — La  Suisse  contemporaine,  traduit  de  I'anglais. 

Duvergier,  De  Hauranne. — La  Republique  Conservatrice. 

Hillebrand. — La  Prusse  contemporaine  et  ses  institutions. 

Laugel,  Auguste. — Les  Etats-Unls  pendant  la  guerre  (1861-65). 

Meunier,  Victor. — Science  et  democratic. 

Montegut,  Emile.— Les  Pays-Bas.     Impres"'  de  voyage  ct  d'art 

Heynald,  H.— Histoire  de  I'Espagne  depuis  la  mort  de  Charles  III. 
jusqu'i  nos  jours. 

Sayous,  Edouard. — Histoire  des  Hongrois  et  de  leur  littcrature  poli- 
tique de  1790  4  181 5. 

Teste,  Louis. — L'Espagne  contemporaine,  journal  d'un  voyageur. 

Thackeray. — Les  quatre  George. 

Veron,  Eugene.— Histoire  de  la  Prusse  depuis  la  mort  de  Frederic  II., 
jusqu'a  la^bataille  de  Sadowa. 


i 


I 


28    Baillihre^  Tindall^  and  Cox*s  Standard  French  Works, 

FoitMAT  iN-8,  7j.  each. 

Alglave,  Emile. — Histoire  de  rimp6t  sur  le  Revenu  en  France  (sous 

presse). 
Delord,  Taxile. — Histoire  du  second  empire,  1848-69.    4  vols. 
De  Sybel. — Histoire  de  I'Europe  pendant  la  revolution  fran9aisc.    2  vols, 
Leivis,  Sir  G.  Corneivall. — Histoire  gouvemementale  de  TAngleterre 

de  1770  jusqu'^  1830,  pr^ed^  de  la  vie  de  I'auteur. 


Valuable  Scientific  Dictionaries  in  course  of  Publication. 

£   J.  d, 
Dictionnaire  de  Chimie  pure  et  appliquec,  en  li\Taisons  -      040 
Dictionnaire  de  Medecine,   de  chimrgie  et  d'hygi^ne 
v^t^rinaires.    Edition  entierement  refondue  par  A.  Zundel, 
en  6  parties,  aux  souscripteurs        -  -  -  •      2  10    o 

Dictionnaire  Encyclopedique  des  Sciences  Medicales 
publie  par  demi-volume  de  chacun  400  pages  et  en  deux 
series  simultances :  la  premiere,  commen9ant  par  la  lettre 
A  ;  la  deuxieme,  par  la  lettre  L     -  -  •  -060 

Kouveau  Dictionnaire  de  Medecine  et  de  chirurgie 

pratiques  d'environ,  30  volumes,  chaque     .-  -      o  10    o 


Revue  Des  Deux  Mondes.     ist  and  15th  of  every  Month. 
Revue  Scientifique  de  la  France  et  de  TEtranger.    Weekly. 

ed. 
Revue  Politique  et  Literaire.    Weekly,    dd. 


Messrs.  Bailliere,  Tindall,  &  Cox  arc  the  specially  appointed  Agents  fin- 
the  Revue  des  Deux  Mondes,  and  most  of  the  Scientific  and  Medical 
Periodicals  of  the  Continent, 


HEALTH  AND  8BWAQE  OF  'TOWNS. 


A  oonferenoe  on  this  Babject,  ooiiToiied  by  the 
Society  of  Axt^  !■  now  being  held  in  John'streetp  AdeKphi* 
Xha  iUght  Hon.  Jamei  Sumfdiil,  M.P..  lata  Fraddent  of 
tho  Local  OoTenmcnt  Bond,  oooapied  iho  ehalr  bolli  on 
Tuesday  and  yesterday,  and  on  each  ocoaiion  there  wm  a 
numerons  attcndanoe.  Amongat  those  present  on  Tuesdsya 
the  opeDing  day,  were  Lord  Alfred OhvrohiU,  Sir  H» nry  Odle, 
General  Soott.  Itofcasor  Abel,  the  Hon.  Dudley  Forte  soue, 
Mr.   Kdwin  Chadwiok,  Mr.  T.  BAvlof  HiU,  Mr.  Bailey 
Denton,  the  Mavors  of  Ooleheeter,  Wrexham,  Hwtings, 
Camarvou,  and  Woroestar,  and  rtpresentatives  of  Tarious 
local  boards  ot  health  and  sewage  oompauiesi^Mr.  Stans' 
full,  in  opening  the  procecdinga,  lemarkod  that  it  was  not 
one  of  the  objects  of  the  oouferanca  to  oonslder  new  and 
unoied  seheoiet,  or  to  debate  i^ion  solBntitio  theories  as 
applied  to  the  dtspoeai  of  tha  sewage  of  tha  population 
The  conferenee    or  rather,  he  should  say,  the  oontem- 
plated   conferences,  for   it   was  intended  to  have  snoh 
gatherings   annually— ware  deiignod  in  order  that  they 
might  take  stock,   as  it  were,  of    bho    oxparienea    of 
ditierent  localities  as  to  the  disposal  of  sewage.  The  system 
of  water-earned  Mwage  itruek  one   aa  most  fitted  aad 
adapted  for -large  and  denie  populations.    It  seamed  to 
recommend  itsejf  by  a  certain  mochanical  eompletoness, 
and  by  a  certain  decency.    It  would  not  do  to  aamme, 
however,  that  if  eveiy  house  had  well>oonBtruotad  closets 
and   pipes,  kept  in   good   order,  and  if  the  pipes  were 
propeiiy  connected  with  the  public  sewer,  a  solution  of  the 
problem  beiore  them  had  been  found.     Besides,   there 
was  the  question  of  the  condition  in  whloh  the  sewage  was 
dibcharged  at  tho  outiail,  and  the  neoessitj  of  treating  It  in 
such  a  manner  that  in  its  oollectiTe  form  it  would  not  be 
injariuua  to  the  health  of    the   population.     They   had  I 
created,  by  their  own  handiwork,  new    end  insidious 
cuntitra  in   the  shape  of   sewer  gases,   which  were  the 
product  entireW  of  the  modem  i^Btem  for  the  dbponal  of 
sewage,  and  which,  coming  hack  into  the  house  threogh 
the  sewers  and  drains,  were  the  kourcee  of  diseases  which 
were  almost  unknown  beforob    For  his  part,  he  cc  sired  to 
express  the  opinion,  formed  afters  good  deal  of  eonsidera 
tion,  that  thty  could  not  hope  to  have  an  eflident  and  safe 
system  of  water-caxried  tewage  unless  the  sanitary  autho- 
rity in  chatga  of  that  system   were  in  charge  also  of  the 
7-^  L-^^iim  ox  tne  pipes  ana  arrangements  within  the  houios 
themsclTos.    As  to   the  dry  lyiteus  there  could  be  no 
doubt  thoy  poaseisad  many  reeommendations.     They  did 
not  involve  a  large  outlay  of  capital,  and  Uiough  they  were 
somewhat  cxiiemive  in  their  workhig  from  year  to  year — 
though  they  were  troublesome  aud  required  gr^at  care  and 
attention— they  possessed  tiiis  merit,  that  they  gave  a  very 
speedy  sign   of  neglect.     And   yet   that   sign,    thongh 
unpleasant,  was  not  so  insidious  or  dangerous  as  the  ia- 
perfections  of  the  water-curried  system  wuen  they  resulted 
in  the  aeation  and  introduction  into  the  households  of  the 
people  of  sewer  gases  ihear,  hear).    Such  meetings  as  the 
pieseut  enabled  tne  representativee  of  different  localities  to 
compare  their  experiences  on  the  subject ;  and  he  hoped 
that  another  effect  of  thus  assembling  together  and  con- 
sidering the  qutstion  would  be  the  checking  of  extravagant 
schemes  (hear,  hear).    Ue  believed  that  there  was  at  this 
moment  a  danger  of  extravagant  expenditure,  whioh  would 
di«appoint  those  who  might  Incur  it  (hear,  heor).    As  to  the 
true  funcbioui  and  policy  of  the  Local  Government  Board  in 
reference  to  the  subject  of  dealing  with  the  »rwa^e  of  towns, 
an  administrative  public  department— and  beyond  all  otbera 
the  board  he  had  just  mentioned,  whioh  waa  the  real  borne 
Ottice  of  the  future,  dealing  with  all  the  internal  govern- 
ment of  the  oountiy,  if  they  excepted  simply  monloipal 
and  police  administratioa— ought  not  limply  %a  dh«^  «ai^^ 
control,  but  also  to  help  and  ad^ba  \>«nb«  '^aasatV  ^^^^^mb  , 
he  was  at  the  Looal  GovemnMnt  Bond  Vb  taA  ^smaaiA  \a' 
him  to  constitute  A  new  tuMieiNyclmniV  «bA  ^»  a'ktfiraiA' 
havedonesobtttforndiffioiiUy  wbk\iiuii;bL%M(aaai^ek>"i^^. 
Im »  whioh  was  very   appaxMitg    Th«««  -wan  tM>  **"*\xS; 
which  jhe  cooid   honae  tooh   ik   snb-AvpaxtaianEkt   an  ^^^'^ 
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whioh   ha  dMUUimie&  tlMiBitar^    Vba' lob  dipurtiiMiit 
whlAh  h»  bad  mogwd  to  hiiBM}(  to  «|M»  wm  »n 
faiquliy  dayailMtiiK  which  oonld  bo  wpwiltod  en  M««g« 
qoMtlons   by    namiy  uilhoritlM,    Hb   did  not  knuw 
whether  ih»t  ld»  wonld  ever  ba  owrled  «nt  ftl  the 
Lp«1  QovenuntBt  BoMcd ;  bat  the  memban  of  the  Society 
ot  Azti  would  perfflKiB  agood  woxk  U  thm  themielveB  In- 
•tltated  an  in^oixy  department  in  th«v  own  bdhllDg 
(a|>pliiuae)i    Toe  Looal  tiovernmaBt  Boaxd  ..oncht  to  help 
and  adviae  the  pnbUoy  mod  it  eoold  only  do  ao  m  the  beat 
way  by  heving   in  oonneotioii  with  ita  enginaarinc  and 
nudioai  depeitmenta  e  poUey  of  ita  own.    He  did  notmean 
that  it  oagnt  to  be  teauy  with  an  opinion  upon  eaoh  In-  I 
dlvidnal  aooeme^  eartainly  aot  npon  aehemea  whioh  had  not 
been  tried.    Nor  did  he  mean  upon  achonea  whieh  had 
been  experimented  on  in  eartain  plaoea  iJxeady.     Bat  the 
beaid  ought  to  ha^e  e  pullqy  of  ita  own,  and  that  poUoy  at 
the  pceaent  moment  ahonld  oonaUtlneonYcyingiafonnation 
and-in  etOoiniag  Mutlon  and  modantion  in  the  expendi- 
Hure  of  mouev  upon  Uige  and  pieientioiia  nhf  mea  (nearK 
— Mr.  Humphim,  borough  aorveyor,  Uheltenbam,  then 
opened  a  diienmion  en  thaaabjtet  of  water-earricd  aewam 
bf  referring  to  the  method  of  dealing  with  aewage  whion 
had  been  adopted  in  Cheifi^am.    in  that  town,  with  e 
popniation  of  41«923,  the  aewage.  whioh  did  not  contain 
mannfaotoiing  nfnie,  waa  dealt  with  by  anbaideDoe.  There 
waa  n  aepamtion  of  the  aludge  and  an  irrigatloB  of  liquid 
aewage  on  gram  landa ;  and  the  alndge  waa  nixed  with 
aaiiea  end  loUl  formanarOi    Tbia  method  had  been  found 
in  Oheltenham  to  be  the  beat  way  of  diapoaingof  the  night 
aoil  in  zeapect  of  deanlineaaand  profit.  -  -  Some  debate  having 
taken  pUee  on  the  matter,  Mr.  Stanifeld  lemarked  that 
.  Oheltbnham  appaared  to  be  ratiier  an  unuanal  lample  of  the 
!  aaoecea  of  the  water^oaniad  ajatem.    The  plpeiand  doaeta 
in  the  honaea  were  under  the  oontrol  of  the  aathoritiaa : 
the  lem  on  tlie  aewage  farm  aooonnt  (the  farm  oonihted 
of  130  aerea)  waa  only  130/.|  aadthe  lorn  in  the  diipaaal 
of  thealodge  waa  only  IflO/.    That  being  aot  it  might  be 
wen  for  other  towna  to  imitoto  Cheltenham.— At  tUa 
atage  of  the  ptoeeedinga  Mr.  btanaftld  waa  ebUced  to  leave 
the  chair,  in  oner  to  attend  a  committee  of  the  Hbnae  of 
Oommona,  and  fab  place   waa  talccn  by    Lord  Alired 
QhnrohllL— Dr.  A.  OMpenter  then  deeoribed  the  ayatom  of  |  \ 
<  aewage  followed  in  Croydon.    Water-oanlad  aewage  there    ( 
did  not  contoin  any  mannlactaring  ref  oaa,  waa  filtered  ao    i 
aa  to  aeparate  the  paper,  raga,  &a,  and  waa  then  employed 
for  the  iRi|ation  of  Beddugton  Farm.    The  mtem  had 
^  betn  in  action  16  yean,  and  had  been  ancoemnil  in  pie- 
TontiDg    poUntion  of    the  river.—In  the  coone  of    a 
dJicoaJon  wliioh  followed^    D&    Carpenter   atated,   in 
replying  to    qneationi,  that  efflnent  water  ahould  never 
be    naM    for    drioklng    pnrpoaiB,    aod    the    people  | 
Uvisg    in    th^    Tudnita    d     a    lewage     farm     were 
not  likely  to  receive  any  mjory  from  it  if  it  wore  properly 
managed— Mr.  Whitehouae,  bwongh  aarve}  or,  Eton,  rtaied 
that  tnere  the  aewege— whmh  in  tiiia*inataDoe  alao  did  not 
'  contain  any  maiiafactnring  rtfuae— waa  df  alt  with  by  irri- 
gation of  land  on  the  aepanito  ajatem,  via.,  the  exoloaion 
of  all  aurfaoe  and  atorm  watera  from  that  of  aewa^te  proper* 
The  expcnae  and  diffionlty  of  doung  poUnted  wella,  whioh 
people  peniated  in  naing  in  apito  of  warning,  waa  atill  an 
obatable  to  the  improvement  of   the  aanitaiy  condition  of 
the  ]ooaUty.--Lliiuk  ColonalJoeea  aaid  that  In  Wiexham 
wat<r-e«med  10 wage  contained  refara  from  leather  m«na- 
faetoriaa  and  breweilea,  and  waa  dealt  with  by  the  irriga- 
tion of  a  aewage  farm  of  80  acrea,  whieh  bad  been  leaaed  to 
thecerporatiuaandaaderlettohimBelf,  The  ajetem  bad  bean 
in  action  aix  y  eara,  and  the  reaolt  ahowed  it  had  been  auc- 
oetaful  in  preventing  the  pollution  of  rivera.   The  night  aoil 
waa  carted  to  depota  and  acid  by  auetico.  -The  Mayor  of 
Wrexham  (Dr.  ^ton  Jonea)  expreaaed  hia  eaxnf  at  daaixe 
toaeeandiaa  inquinf  department  eatebliahed  as  that  of 
which  Mr.  tttanateVd  Wi^JtaKn,— Ur^Bma  aaid  that  in 
deaUng  with  tbe  wafcw-eaxAad  n«''*V^^^'^^0?'*^^x  ^ 
aewafte  did  not  ecntiMi  M«ldwfcwAn%TA«^  \^ 
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vlMd  villi tlM^ht  loa  altar  ooUMltoB ud jold  ioHbm 
U^MM  biddeft^--^.  AditfB  aooM  polniBd  oBt  ttftt  tt  im^ 
*  iMPt  btai  impoffta^t  if  «hA  people  cff  lUi  aoonlfy  bed 
toned  their  aitentlim  to  the  proper  uramlneUfflu  oC  tbe 
■oU  end  of  the  ittb-eoU  initaft--After  lome  remeike 
p  Ub  Mocgidi.  Bufciof ;  and  Dr.  Veoher,  Birfcen- 
heed;  Lord  GhuoUU  ennenpoed  the*  eaother  en* 
gagenMBt  eomptfled  him  to  leavo  the  meetliii,  and  hli 
DorftioB  ee  eheinnan  waa  theaaewuped  by  fittr  Heaty  Oele.— 
Mx.  BaU,  bocoiigh  Maxft^at^  Outerbuy.  itatod  that  la 
the  plaoe  which  be  «Bpr«teotedthe  iowage,  whleheoBtainad 
maanfaetnrlBg  refnae  inm  dye  an^  aeap  wotlai^  waa  dealt 
with  by  meaiu  of  predpltttting  finka  and  latta  filteriaf 
beda  of  graveL  Thii  ayatem,  wUeh  had  been  in  aeUea 
about  thTM  yeaia,  bad  beeii  fairly  anoeeoifal  in  profentlBg 
tbe  poUutloa  of  theilTeA~Mr.  J.  a  Mrllki  Mid  that  in 
OoYentry.  from  whieh  he  oame»  the  aewaie,  wliioh  eoBtaiaed 
water  reioae  Crom  ailk  dye  wocki^  waa  mbjeeted  by  the 
Genera]  Sewage  and  Manure  Gompaay  limited)  to  f^ar 
pfooenca :  fint.  atrained ;  aecond,  oheadeally  twatud  and 
precipitated;  third,  efflneat  water  filtered;  and  foarth« 
mdplUte  or  ilodge  dried  and  dJapocei  o^  The  piooeq 
ad  Men  two  yeara  in  opeiation,  and  had  bm  aoeooarfuL 
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Tbe  night  aoii  waa  mixed  with  aaht a  and  aold  to  farm^n.— 
I  Alter  Mime  diacnaoon  aa  to  tbe  Ooreatry  ^yatem  the  oon- 
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At  yeatnday'a  meetlDg  Mr.  W.  Eelthalated  that  the 
Bowaga  of  Hertford  had  been  oontinuoualy  tmted  1^  the 
proecu  of  the  Phoapbate  Sewage  Company  for  about  18 
montba,   and  it  had  ae  far  eompUed  with  the  atfingent 
oonditiona  of  produdng  a  thocoogblr  good  effluent  water 
,  that  «he  oorpuation  had  given  an  offleial  flertUoato  toati* 
fjing  to  tbe  aatitfaetoKy  ebaraeter  of  tbe  effloent  water  dla- 
cbaiged.  TheipeoialadTantageaof  tbeprooeaiia  qnmtion  were 
the  prodnotlen  of  water  of  the  dtioriptionindioated,  andthe 
prodootion  alao  of  a  really  valuable  manare.  whtoh  went  f^r 
towaida  paying  the  eott  of  poiifieatton,  and  in  tome  caaea 
ooveced  the  coat*— tfr.  Giindle,  cngineor  to  the  corporatton 
of  Hertford,  atated  that  the  gentlemen  oompriaing  the 
I'hoaphata  Sewage  Company  had  of  theauelTei  agreed  to 
treat  the  i ewage  of  the  town  for  300^.  a  year,  rat  tbey 
repaid  1002.  for  the  nae  of  the  woiha.->lfb  Alderman 
Tatham  referred  to  the  oaae  of  Leeda^  remarkine  tiiat  the 
ooipotation  of  that  town  had  aaooeeded  in  ventilating  the 
■ewen,  proeeeding  on  tiie  ptineiplea  that  fri-eh  maning 
lewAge  can  not  creato  injnrioui  gaies,  and  that  whfA  aaen 
gaaes  exiated  it  waa  better  to  have  them  ontiide  thin  iniide 
the  bonaea.  The  prooem  which  bad  been  in  operation  at  Leeda 
waa  the  precipitation  prootai  of  tbe  Native  Guano  Com- 
pany; Imt  othitr  prooomaa  were  being  tried  in  order  to 
diaoover,  if  poauble,  the  cheapeat  and  moat  efficient.    In 
answer  to  Mr.  CreswelL  of  tbe  Temple,  Mr.  Alderman 
Tatham  obwrved  that  the  oorporation  of  Leede  had  con* 
•idered  for  tome  time  that  the  effluent  prodooed  by  the  pro- 
ceu  of  the  company  might  be  turned  toaooonnt  for  mana-. 
factoring  pnriMMea,'  in  watering  tbeaneeti.  and  for  washing 
and  other  domeatio  pupoats ;  and  he  belieVMi  that  even- 
tually tbe  effluent  would  be  uaed  in  that  way.~Ur. 
Thompson,  Leicester,  said  that  in  the  town  from  which  h» 
came  precipitation  by  lime  was  the  treatment  adopted  in 
dealing  with  the  sewage.    The  system  had  been  in  aetlou 
for  22  years,  but  had  not  been  suooeniful  in  pt^venting  the 
pollution  of  the  river  Soar;     Tbe  water-earried  lystem 
mvolved  an  average  oeat  of  from  1500C  to  90QNi  annually, 
and  he  believed  the  majority  of  thn  towa  oonneil  of 
Leieeatcir  were  of  ooinien  thai  tbe  moat  efltotnal  and 
eoooomioal  mode  of  oiipesing  of -aewage  wenld  be  to  oany 
it  tothe  land,  where  it  midbt  be  used  for  agriealtnral  par* 
poaea-Mr.  Bawlin8on,U.ai»ohlef  cnglneeiing  Inapeetor 
of  the  Local  Government  Board,  aald  that  In  ide  opinion 
the  question  of  dnling  with  aewage  aboold  net  ntthe  out- 
set be  resarded  aa  one  of  praat  to  tlie  town,  but  aaonnof  ^ 

getting  rHef  that  whiAw«atakMw»^^^>«w»^*^'^'^y^ 
ohflnpeataBdnadleafcihif  fw  tbe  «»naniafti|  Vm^^^m^, 

Xte  pfWMl  lona  nC  mUh 
wviNMMB,  mbm  ima  ttensaitoeft 


vUdi^iiiWiAbe  diawaftomtiiMB,  would  tMttHilprmv 
ngidaiHou  ouHad  oat  in  the  nwuwifaitiirfnt  duteieta 
mlAt  TB17  htrgdj  raduM  llio  iirctent  ttate  oTpoUiiilen. 
witnoafc  Mirlons  Injury  to  muitiftotnrani  tlwniaeheik  Ha 
■hoold  owUinlT,  however^  tromUe  v«ry  much  for  tba  tntd« 
of  the  oonntrj  if  rigid  chomlcAl  ttondArdt  weroMt  u^  und 
BMaufoetorenwero  told  that  they  moit  oomo  op  to  ihoea 
■teadaxda  (hear,  htar).  Thai  iiould  he  ebeolutely  Impoo- 
ilble;  and  a  ilate  ooold  do  nothhig  imae  Injunoas 
than  to  enaet  a  law  which  oonld  not  he  oberod 
(hear,  hear).  He  did  not  know  of  any  mode— and  he  had 
inyeitltik|c.a  «)l.t|w.b!e|t  ezamplee— by  which  a  town  would 
he  benefited  flnandaUy  in  dealing  with  Iti  lewage,  not 
em  by  irrigation,  when  all  the  «zpeoaea  wer»  MitaHied 
and  iHUagauMt  the  ooit  of  applying  it ;  hut  he  had  coma 
to  tht.oondniion  that  the  leiat  mm  aroee  where  inigatlon 
wai  oMTiad  on  in  a  proper  manner,  and  that  the  cmnplafata 
made  aiainft  irrigatum— the  outory  and  reilataDoa  ta 
leimffe  lamiB.bebig  eatabUahed— were  vithont  foondatioa 
(heer,  hear).  Tfae  oompkint  that  auoh  fanm  were 
■wmnM  end  fared  ..diiwaa  need  not  be  true;  the 
oomiualnt  that  the  pwdnoc  wai  unwholeeoma  wan 
eertain^  not  traa^  B7  no  wooeee  that  ha  knew  of  oonld 
■ewage  be  made  a  piofitabb  manure.— Dr.  Yeld.  Sunder- 
landf  itated  that  in  that  town  for  many  yean  tha 
■ewage '  had  been  diiohaived  into  the  lea  helow  low 
water  mark,  and  into  the  tidal  river  at  oertain 
pointii  and  no  evil  remit  had  been  axperieneed 
from  the  adoption  of  this  method  of  diaporing  af 
itb-rMr.  Tneker,  Brldpflcl^  nid  varioua  retuna  irfiioh  had 
been  received  showed  favouraUe  resulta  in  regard  to  toiyna 
the  lewage  of  which  wai  drained  diieot  into  the  aea ;  and 
Dr.  T^fIoTi  LivoipooL  was  alao  of  opfaiion  ttiat  no 
injnriona  effeoti  reoulted  from  oaznUig  eewage  into 
tidal  watexa.  —  Alderman  Burgeftn,  Warrington,  nid 
tha4in  the  town  which  he  repreaented  tha  eewerawera 
vpiflnatcd withmovable  gridi,  and,  except  in  the  oaie of 
water-flntet  homei,  no  connection  wai  now  allowed  direelly 
with  theaewera— Mr.  !<•  Brewer^ferred  to  the  difflonltlet 
and  dieatipointmente  which  bad  Uen  experienced  by  Rich- 
moad  for  come  yeara  in  endeavouring  to  lolve  the  lawaga 
difficulty,  and  f  ipieiaed  the  ocnvieuoa  that  the  iDterpon* 
tloaofiha  legUIataie  wai  imperatively  requwd  in  order 
to  the  carrying  out  of  lome  large  and  general  aefaeme  for  all 
the  pariahei  in  the  vallMof  the  Thamee.  Mr.  Adam  Scott 
aUuftlud  .  to  the  water-flnehing  mtemi  of  Edinbaish  and 
Ola^^w,  and  the  extent  to  which  typhoid  fever,  formerly 
unknown  in  then  citiei^  now  prevailed,  and  uiged  that 
there  ahould  be  an  op«n  and  comprehenrivo  inquiry  inati- 
tntcd  upon  thv  •ubjeot.--Dr.  Wilion.  Rochdale,  aold  that 
dfice  the  ub6  of  animal  food  had  become  «o  general  in  tha 
country  typhoid  fever  had  inareued.— Sir  fieniyOolera- 
marked  that  men  befof e  entering  into  poeiomion  m  a  honea 
ahonld  iniiet  upon  receiving  a  oertifioate  that  the  intcnal 
draina.of  that  houte  were  in  proper  order. — Some  remaika 
having  been  made  by  other  gentlemen  tha  oanf erenoe  waa 
again  ad joomed  till  thia  forenoon. 


i3^i 

iiitiod  by  Uic  PriiT  Council  for  t)k«  iliio 
o/  tb«  provinlonn  of  the  Cmit't^iiiuH  Diikimw 
(AniinftU)  Aut.  TlioM  relalo  cliioHy  tu  SeolioM  31 
^rA  in,  which  refer  to  the  notice  to  be  given  of 
Uio  sAistoncc  ot  disease,  and  to  Uie  troatmonl 
■■f  bnimnls  in  triuiMt,  or  wtiun  vipomd  for 
wis,  01'  kept  in  lairs  or  slaiii^htor-lioiiteB,  or 
tit  nt  Itu'ga  on  utiencloted  Iwicl.  Section  31 
1«^  doim  no  niles  with  regard  to  tile  nolioo  to  bt 
givon,  but  invests  tho  Privy  Council  vriDiiiiiliniitad 
discrotian  to  frame  nlint  rules  it  pleases ;  luid  u 
tba  otlictency  or  iiDn-cfficioncy  of  the  Act  aa  regard* 
dtaeou  in  tliis  countc;  depeniU  eiiUiely  on  the  vtt-f 
in  nhicb  the  Act  is  worked  by  th«  Frivy  OoQaoU, 
Uiese  Orders,  no  doubt,  will  bo  scaiui«tl 
witlk  the  liveliest  oucioaiiy  by  all  penona  in  tho 
hingdoin  in  any  way  interested  in  the  cnttlo  trade. 
According  to  the  &rat  Order  the  tool  policoutfln 
■esma  to  be  considered  the  man  who  is  liholy  to 
obtain  the  earliest  information  ftboiit  cattle  diswu  ; 
and,  in  the  case  of  t^ttlo  plHj^ie,  as  noon 
as  notico  iit  given  to  '-hUn  tJiait  nuy  animal 
in  his  district  is  snppoisS  tc;  be  infected  irttli 
it,  he  is  to  commiinicitt^  with-  hia  sitperiot 
ofReer,  who  in  turn  is  at  oneo,  ta  tolo^mph 
Clerk  uf  the  Privy  Coimcil  in"  Whitoball.  Ho  ia 
also  at  once  to  give  notice  to  the  Local  Anthorlty, 
and  to  one  of  the  inspectors  of  the  LocalAutborl^i 
and,  pending  the  arrival  o(  one  of  Iharrivj-Oonocll 
Inspectors,  the  Locul  Inspector  may  declare  tlm 
phkL-e  where  the  infected  anlinal  is  kept  to  be  no 
"infeotod  plsca  "  according  to  the  Act  of  1878, 
in  which  case  no  animal  shiUI  be  moved  alive  out  ol 
it ;  no  animal  aliall  bo  moved  alive  ont  of  any 
building  or  enclosed  space  contained  in  the  place 
aForemid  in  which  the  disease  has  existod  within 
the  previous  ten  days  ;  and  "nocorciuc,  dung  of 
anituals,  litter,  nianuve,  or  fodder"  shali 
moved  out  of  it  at  all.  The  Local  Authority 
is  to  see  that  these  rules  un)  unforced 
by  placing  constables  at  tjio  eutrniice 
ilifected  placet,  tuid  it  is  cxpeoted  to  render 
every  aosistanca  in  its  power  to  the  Inspector  KDt 
down  by  the  Privy  Conncil.  The  Order  deals  at 
tome  length  with  "  horses,  asses,  and  mules,"  and 
the  dUoases  of  glanders  and  furcy.  Bat,  as  then  do 
not  as  ynt  a^'ect  our  supply  of  beef,  in  qHte 
of  the  leiiovolont  elTorla  of  the  hippo- 
phagists,  they  nmy  ba  dinmisucd  frnm  co 
nderation,  Tn  order  to  cnHnto  xV«  »ctw\Vj 
the  Lowi  Inspector*,    iVicir  dalioB.  Mns    y^-"^**^ 


i~4^ 


*A«riiR>d  :~"  All  [nijiactor  ni  ft  Loetl  A«Si0rity 
9&coit  iii^  ill  uay  mannsr  nhAtuiever  fiiFornuLion 
wb«    kUppiMiiil    «sliit«u<w    at    <ll<«iiw,    or   Imvinz 
msaoiulita  jjrouud    lo   tusiifol    the  miiatenco 

r,  tiliikU  prooBuU  miLlt  alt  itrnrti^.-tlila  xpood 
p  tho  plnRO  whgro  tha  diacnic,  r.  "rding  to  th« 
iBfannntioii  raceircil  bj  bim,  eii^u..  or  i«  »(isp(«t«d 
cxbt,  and  ttisH  exeCLita  niid  ductiargo  the 
fOwuw  and  duties  by  or  uodur  tho  A«t  of  1878, 
kfad  nny  Crdcr  o(  Oouncil,  ctitifumd  and  impniied 
I*  Inipeotor."  And  if  those  instructions  am 
in  n  proper  spirit  no  doubt  a  ^od  d«»l 
U  liav«  boon  dooe  towordi  promoting  the  efiicicnojr 
t  tlie  Act.  _____ 

r  With  rcganl  to  animnla  in  trdtiiut,  or  animals 
MMd  for  Jialo,  the  Order  scarcMy  seema  equallj' 
niifaotoiy.  After  regulating  the  trentmont  of 
bimtdjt  trhicii  nrc  found  to  bo  ^llecttMl  with 
n-pne<imonin,  or  foot-and- month  disease, 
on  to  Euy  that  "  All  ajiioiidfi  in  the  uiufki-'t, 
r  place  referred  to  in  Ihis  artide.  other  llitui 
'  diKDUSi^d  luiimalB  so  seized,  may  he  moved  in 
U  rupccts  OS  if  no  diaeMe  had  been  found  in  that 
|IBrketorothwplttoe."'ThiapartoftheOrJ6riBapp6- 
mtljriome  ilnporture  from  the  atrictneEs  of  the  Aet 
I  general,  aadthe  uninitiatedpublic  woiOdprobablf 
%t  to  have  aome  eiplnnation  -of  it.  Tho  Order 
riating  to  tlio  movement  of  cuttle  from  one  ftrott 
ito  another  is  too  toclinical  to  interest  the  gent^ral 
lador,  bnt  th«  purpose  of  it  fracins  to  be  to  socnm 
10  Maiintum  of  pncantfon  irith  the  nunitnuiu 
E  inoMiviinience,  which  nobody  cfin  deny  to 
I  ft  vary  laudable  and  di?siri(ble  object. 
ba  "ClBsnMns  and  Disinfenting  '  Order  U 
trhapB  the  moar  stringent  of  the  nhole  numbor. 
h«  regulations  prescribed  for  the  cleansing  and 
[■infecting  of  all  veKsola  ivhtch  have  carried  cattle 
ther  by  sea  or  river  are  eihauative  and  minute  ; 
id  though,  of  course,  ttiey  cannot  prevent 
w  spread  of  disoase  as  the  Bill  in  its 
■iginal  form  would  have  prevented  it,  jet  all  that 
Ui  be  done,  short  of  tliat  entreine  measure,  tlw 
rder  seema  calculated  to  accomplish.  It  is 
>TioUs,  indeed,  that  many  of  thi>se  r^ulatloiia 
«  like  locking  the  stable-door  after  the  horao 
IS  be«n  itolon.  For,  it  may  be  oeked,  why  dia- 
itact  your  transport  ship  after  a  diseased  cargo 
H  been  landed,  and  alloned  to  go  info  tbo 
Jwior  I  That  may  pievcnt  her  from  carry* 
f  Jiaewo  back  again  to  the  port  from  whidl 
1«  stai'ti'd,  but  it  has  not  prevented  her  from  com- 
iUnicklingitto  VoQ'^^Aioe  to  vihich  she  come.  Still, 


PlevertheleM    tLty   cnnnob    btt   acMpUil    Ha    any  < 

ikleqnnte  lubatitut*  for  the  cniginftl  pniicitilo  of  the 

pill  vhicb,  in  Uie  Houna  of  CoinmouK,  the  Govern-  j 

Blent  va»  obliij^il  to  mri'omler.    That  Buircadec 

as  not  EO  BeriouR  a  matter   ua  Boine  have   tv'uA  to  ' 

tpresent  it,  but  »li\l  something  w(u  given  Dp  when  i 

le  princijile  of  coiapiiUor}'  Biaughter  at  the  fort  ol  j 

Btjukfttion  nai  abandoned  ;  and  the  mora  carefully 

ue  read*  the  Orders  iii  Council  the  mora  one  lit 

Biiiinded  of  the  fnct. 

As  Tvgaid^t  eiiating  maclunery  everything  suetiui 

njr  perfect  till  iva  get  to  thu  "  Quia  cujsSodkt  1"  The 

\ooal  police  constAble  ia  to  move  bis  Buperior  olficer. 

^MBUperiorollicorLiloinoveatoncetheLoealAutho- 

tityond  tlie  Clerk  of  tlie  PrivyCounoil,and  the  Local 

iSHpeetor   ta  to  do  all  that  ia  in  hiH  power  to  aid 

)uul  assist  the  Privy  Coitncil  inspector.     All  th" 

IKund*  sdmirHbly.  But  who,  tn  the  first  inatance,ui 

toove  tile  local  police -conatable  )      Ho  issupposvd 

OOmebyhidinfonuationwithoutanybodye^rpresalrUi 

j^fe  it  to  him,  and  with  a  good  many  people  intereitod 

ft  preventing  Itim  from  obtaining  it.     It  ia  to  Ui 

|rMumed,  however,  that  experienoe  haa   convinced 

Ae  Duke   of    Richmond  that  there    is  no  nal 

fiiSi&iity    in    thia     matter  -.     and     tliat     if    in 

,  (Bij    country    villnge    a   case    of    cattle    diae&io 

Bsista      the      itinerant    policeman      it     tok^rably 

oettain     to     hear     of     it.      At     my    rate    wo 

ipust     now     asBtime    that     the     Privy    Oonncil 

done    its    best,     and     wo     must    remeniber 

.that    if    the   Cattle    Disease    Act    of    lii'S   fails 

its    object     it    will     always     be     open     to 

the    advocntsB    of     the     original     I!ill      to     uk 

vhat  conld  be  expected  of  iialf  meudurea.    Wiib 

the   power  now   lodged   in  the   PrLvy  Council   to 

prevent  the  imporUtion  of  disease,  we  nioy  tafely 

trust  that    there  is  little    to  Fear  front  lie  inl«r- 

Oal    gi'owth.      If    we    cut    olT    the    source    we 

I  iliatl    soon    dry    up    the    stream.      And    such, 

if  properly  directed,  cannot    fail   in  the  long  run 

io  be  the  result  of  the  Act  of  thia  Session.     AUny 

Jk  British  larmer  luui  aaid  to  himself  of  late  yean 

^«hat   ViK.;ii.   aaya   of    Pas ipiiae— that   he   would 

luiTe  been  happy  if  cattle  hod  never  existed.  It  may 

teoBonably  be  hoped  now,  however,  that  he  will 

^<1  renewed  pleoatiie  and  profit  in  bia  flocks  and 

r:ds,  and  that  the  British  beel  consumer  will  ihona 
hie  genial  Kitiafoctioa. 
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